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NOTICE

This document was prepared for the United States Air Force by the Metcalf & Eddy, Inc. for the
purpose of documenting the implementation of a Final Remedial Action Plan under the Air Force
Installation Restoration Program (IRP). As the report relates to actual or possible releases of
potentially hazardous substances, its release prior to an Air Force fmal decision on remedial action
may be in the public's interest. The limited objectives of this report and the ongoing nature of
the IRP, along with the evolving knowledge of site conditions and chemical effects on the
environment and health, must be considered when evaluating this report since subsequent facts
may become known that may make this report premature or inaccurate. Acceptance of this report
in performance of the contract under which it is prepared does not mean the Air Force adopts the
conclusions. recommendations. or other views expressed herein, which are those of the contractor
only and do not necessarily reflect the official position of the United States Air Force.

Copies of this report may be purchased from:

a. Government agencies and their contractors registered with the Defense
Technical Information Center (DTIC) should direct requests for copies of
this report to: Defense Technical Information Center, Cameron Station,
Alexandria, VA 22304-6145

b. Non-Government agencies may purchase copies of this document from:
National Technical Information Service, 5285 Port Royal Road,
Springfield, VA 22161.
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EXECUTIVE SUMMARY

Solid Waste Management Unit (SWMU) 60 is located within the Off-Site Weapons Storage Area
approximately 5 miles west of Carswell Air Force Base, Fort Worth, Texas. SWMU 60 consists
of three 12-inch diameter, 18 feet long, cast iron pipes which were buried vertically so that
approximately 1 foot of each pipe extends above ground surface. Low-level radioactive waste
reported to consist generally of radium-painted (luminous) aircraft instrument dials was placed into
these tubes according to practices considered acceptable at the time of disposal. Steel caps were
set on the top of each tube and a chain-link fence was constructed around the tubes to limit access
and demarcate the known radiological hazard.

Prior to the initiation of tube excavation, a non-intrusive radiological survey was performed at
SWMU 60 to ensure that radioactive materials other than Naturally Occurring Radioactive
Material (NORM) were not present and to establish a background level for field screening
purposes. During the survey, a background level of 10 uR/hour was established for SWMU 60.
No radioactivity above two times the established background level was detected in the immediate
vicinity of the tubes.

Four soil borings were performed outside the perimeter fence of the Off-Site Weapons Storage
Area to collect soil samples for laboratory analysis to establish soil background concentrations for
naturally occurring radio isotopes. An Upper Tolerance Limit (UTL) for Radium-226 was
calculated to be 0.89 pCi/gm.

The tubes were excavated and screened for radioactivity. Radioactivity was detected (25, 120 and
600 uRlhour) at a point approximately 4 to 6 feet from the bottom of each tube. No radioactivity
above two times background levels were detected from the soil and grout immediately surrounding
the tubes when scraped and isolated from the tubes. This indicates that the surrounding soils were
unaffected by the underground storage of Low-Level Radioactive Waste (LLRW) at SWMU 60.
The levels of radioactivity detected did not require an upgrade in Personal Protective Equipment
(PPE) or a change in the proposed procedures for handling the tubes.

Throughout excavation activities, the excavation and excavated/stockpiled soils were screened for
radioactivity. No radioactivity was detected in the soil above two times the background levels
established for field screening purposes. In addition, all personnel and equipment exiting the
work area/exclusion zone were screened for radioactivity. A background level of 100 counts per
minute (cpm) had been established during the site preparation phase. No radioactivity was
detected above the established background level throughout personnel/equipment "frisking"
procedures.

The tubes containing LLRW were overpacked in steel containers and labeled with Department of
Transportation (DOT) labels for radioactive materials. Radioactivity was detected outside the
overpack containers at concentrations of 10, 80 and 80 uRlhour. These levels of radioactivity
detected were well within the acceptable range for transportation of the LLRW as manifested.

ES-i



314 9
Samples were collected from the stockpiled soil for laboratory analysis for radioactive, organic and
metals characterization. Laboratory analytical results indicated that no radioactivity above the
established site-specific range of background concentrations and no organic or metals concentration
above acceptable limits were detected in these samples. In addition, confirmation soil samples were
collected from the sidewalls and floor of the excavation for laboratory analysis by gamma
spectroscopy only. The radioisotope concentrations detected in the soil confirmation samples were
within the established range of background radioisotope concentrations.

As the radioactive source at SWMU 60 had been removed and laboratory analytical results from
the stockpiled soil characterization samples and the excavation confirmation samples indicated no
elevated radioactivity in the soils surrounding the tubes, the decision was made to backfill the
excavation with the original soils. A second mobilization was performed to load the overpacked
tubes onto a flat-bed trailer for transportation to the U.S. Ecology disposal facility in Richland,
Washington. The overpacked tubes were accepted for disposal by U.S. Ecology on October 4,
1996. In addition, the stockpiled soils were returned to the excavation along with 14 cubic yards
of additional fill material in order to complete site restoration activities.

ES-2
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1.0 INTRODUCTION

1.1 General

Under a contract with the Air Force Center for Environmental Excellence (AFCEE), Metcalf &
Eddy, Inc. (M&E) has been issued a delivery order to remove and dispose of low-level radioactive
wastes (LLRW) and affected soils buried at Solid Waste Management Unit 60 (SWMU 60) at the
Off-Site Weapons Storage Area of Carswell Air Force Base (AFB) in Fort Worth, Texas. This
report documents the field activities performed in order to accomplish the project objective of
complete removal of the LLRW and affected soils, if encountered. Figure 1-1 is a location map
for Carswell AFB. Figures 1-2 shows the site location for SWMU 60.

1.2 Site Background - SWMU 60

SWMU 60 is located five miles west of Carswell AFB at the Off-Site Weapons Storage Area. A
chain-link fence approximately 10 feet by 10 feet encompasses the site which contains three buried
tubes. Based upon "as built" drawings supplied by the Air Force, the tubes are constructed of
cast iron with a diameter of 12 inches and extend approximately 12 inches above the ground
surface. The length of each tube is 18 feet, thus extending approximately 17 feet below the
ground surface. The bottom of each tube was sealed with a cast iron plug. At the surface, each
tube was closed with a welded steel cap set over the top of the tube. Each tube is surrounded by
approximately 3 inches of grout. The LLRW consisting of Radium-painted aircraft instrument
dials was disposed of in the tubes according to rules and practices acceptable at the time of
construction. Figure 1-3 is a copy of the "as built" drawings provided by the Air Force.

1.3 Purpose And Scope

This Technical Report documents the field activities performed to accomplish the project objective
of complete removal of the LLRW material and affected soils, if any, at SWMU 60. It describes
the procedures and equipment utilized in the following principal tasks as described in the work
plans:

1. Mobilization of personnel, equipment, material, and subcontractors.
2. Preparation of the site.
3. Installation of background soil borings.
4. Performance of interim removal/remedial actions.
5. Management of wastes.
6. Sampling and analysis.
7. Transportation and disposal.
8. Site restoration.
9. Demobilization.
10. Reporting.

1—1
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SCALE1'=l'-O'I DAP 14—18—961 FIGURE 1-3

1-4



314 14

The work plans for this project included the Health and Safety Plan (HSP), the Remedial Action
Plan (RAP), and the Sampling and Analysis Plan (SAP). The HSP covered topics such as
personal protective equipment, decontamination, emergency procedures, and other related health
and safety issues. The RAP described the waste and soil excavation, transportation and disposal
activities. The SAP consists of two sections, the Quality Assurance Project Plan (QAPP) and the
Field Sampling Plan (FSP). The SAP described the sampling, analytical, and quality
assurance/quality control activities for both the laboratory and the field. These documents were
reviewed and approved by the Texas Natural Resource Conservation Commission (TNRCC) prior
to the initiation of any field activities.

1-5
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2.0 REMEDIAL ACTION PLAN TASKS

2.1 Mobilization

Prior to the start of field activities, M&E procured and delivered to the site the materials,
equipment, and services required to complete the scope of work. The services included a certified
Radiation Safety Officer (RSO) to provide radiation safety training, radiation monitoring and
radiation safety oversight for all LLRW removal activities.

This project required two mobilizations to the site. The mobilization of necessary personnel and
equipment to Carswell AFB to perform the drilling, excavation, stockpiling, and sampling tasks
was completed by June 5, 1996. Following the receipt and evaluation of analytical results,
profiling of the wastes and coordination of waste transportation for disposal, a second mobilization
to coordinate waste disposal and site restoration was required. The second mobilization occurred
on September 29, 1996.

Between the two periods of on-site activity, site control was maintained by existing Air Force
security measures. In addition, the excavation was demarcated with orange temporary fencing,
caution tape and signs. Engineering controls were utilized on the stockpiled soil to avoid the
spread of possible contaminants from the soil staging area.

2.2 Site Preparation

On June 5, 1996, prior to the initiation of remedial activities, a site orientation consisting of a
review of the HSP and a site walkthrough was conducted for M&E and subcontractor personnel.
In addition, radiation safety training was conducted on-site for field personnel by the designated
RSO.

Prior to the initiation of excavation, the locations for temporary construction facilities were
selected and each facility was constructed. The temporary facilities included a decontamination
station, soil staging area and fencing/barricades required to demarcate and secure the area of
excavationlexclusion zone. A plan of SWMU 60 depicting temporary facility locations is
provided as Figure 2-1.

In conjunction with site preparation activities, a non-intrusive radiological survey was performed
by the RSO at the tubes and the surrounding area to ensure that radioactive materials other than
Naturally Occurring Radioactive Material (NORM) were not present. A Ludlum Model 3 Micro
R meter with a Ludlum Model 44-2 gamma scintillator (Sodium Iodide probe) was utilized for the
survey. This baseline survey established a background level of 10 MR/hour for SWMU 60 and
the maximum value recorded was 12 RIhour. Field sheets from the non-intrusive (baseline)
radiological survey are provided in Appendix A.

2-1
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2.3 Background Soil Boring Installation

On June 10 and 11, 1996, M&E personnel supervised the installation of four (4) soil borings
outside the perimeter fence of the off-site weapons storage area. The borings were performed to
obtain soil samples for laboratory analysis in order to determine background radioisotope
concentrations. The location of each boring was determined after an evaluation of the local
geology/soil maps, elevation relative to the buried LLRW, and local site constraints/accessibility.
The approximate location of each boring is indicated in Figure 2-2.

The borings were installed using a drilling rig with decontaminated hollow-stem augers. Surface
soil samples at each location were collected with a clean Shelby tube sampler. Due to subsurface
geology/conditions, Shelby tube or split spoon samplers could not be advanced for the deeper
samples which warranted the use of a different drilling method. Therefore, continuous chip
sampling in conjunction with the advancement of solid-stem augers was performed to collect the
deeper samples.

Soil samples were collected from the intervals 0-1 feet, 5-6feet, 11-12 feet, and 17-18 feet below
land surface (bis) for a total of sixteen (16) samples. Each sample was logged for geological
conditions, field screened for possible contamination using direct reading instruments and
packaged for shipment off-site for laboratory analysis by gamma spectroscopy. No radioactivity
was detected above background levels during field screening of the samples. Drilling logs for the
background soil borings are provided in Appendix B.

Prior to drilling at each location, plastic sheeting was placed beneath the drill rig to contain the
soil cuttings and any possible leaks or spills. The soil cuttings generated during drilling were
placed in the soil staging/stockpile area. Potentially contaminated disposable items such as used
plastic and PPE were separated and placed in plastic-lined drums labeled for temporary storage
and later disposal.

Upon completion of each boring, the borehole was properly abandoned with bentonite/cement
grout in accordance with state, federal, and Air Force-approved methods. In addition, each
boring location was surveyed utilizing GPS technology to provide State Plane Coordinates and
Mean Sea Level elevations. The survey data for the boring locations are provided in tabular form
on Figure 2-2.

A Background Soil Summary Letter Report was issued to the Air Force on August 1, 1996. This
report presented and compared all field screening results recorded and the laboratory analytical
results for all samples collected for this project. A copy of this letter report is provided as
Appendix C.

2-3
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2.4 Interim Removal/Remedial Actions

On June 6, 1996, following the non-intrusive radiological survey performed the day before,
excavation was initiated with the intent of removing only those soils necessary to facilitate tube
removal. A Caterpillar backhoe/loader was utilized initially to excavate soil from around the
tubes. Due to several layers of hard material in the subsurface, the backhoe bucket was frequently
exchanged for a hydraulic hammer to break up the rock prior to lifting it out of the excavation.
All equipment and personnel were screened for radioactivity prior to initiating excavation
activities and prior to each exit from the exclusion zone. Initially, all personnel entering the
exclusion zone wore Modified Level D Personal Protective Equipment (PPE) as outlined in the
HSP. Due to the threat of heat stress, the use of Tyvek suits with taped sleeve and leg openings
was later discontinued.

Excavation was continued to a depth of approximately 16 feet bis. As no movement of the tubes
had been observed at this point, a trackhoe excavator was procured in order to extend the
excavation deeper. Another 2 feet of soil were removed by the excavator, extending the
excavation to approximately 18 feet bis. This completely exposed the tubes and caused one tube
to list slightly to one side. The three tubes were removed from the excavation using nylon slings
and laid in the exclusion zone for radiological screening. The excavation and removal of the tubes
was performed with care to avoid damage to the tubes thereby reducing the potential for release
of their contents, and to ensure that the steel cap set on each tube remained in place.

All soils excavated during the tube removal process were considered potentially hazardous and
were placed in the soil staging area for sampling and temporary storage while awaiting the receipt
and review of analytical results. Approximately 170 cubic yards of soil were removed and staged
at SWMU 60. Photographs documenting site activities are provided in Appendix D.

2.5 Waste Management

The Waste Management actions presented in this section describe procedures which were
implemented for waste generation, handling, and temporary storage during the remedial activities
at SWMU 60.

2.5.1 Soil and Tube Staging Area

Excavated soil and overpacked tubes remained stockpiled in the exclusion zone at the site until
characterization results on the soil and other potentially hazardous materials were received and
reviewed. Stockpiled soil and other excavated materials were placed on the floor of the staging
area which was double-lined with 6-mil plastic sheeting. Berms constructed of large diameter
PVC piping were placed along the perimeter of the soil staging area. The plastic sheeting was
wrapped over and tucked under these pipe berms. The stockpiled material was then covered with
polyethylene sheeting which was secured to prevent damage from adverse weather. These

2-5
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engineering controls were put in place to control run-on and run-off of precipitation and to prevent
stockpiled material from spreading beyond the controlled area. The fmal dimensions of the staging
area were approximately 20 feet by 30 feet and contained approximately 170 cubic yards of
excavated soil and associated materials.

Samples were collected from the stockpiled soils and shipped to Mountain States Analytical for
characterization in accordance with the permit requirements of Envirocare, Inc., the proposed
disposal facility. The characterization results were intended for use in developing waste profiles
for the materials proposed to be disposed of at the Envirocare facility.

In preparation for the waiting period prior to disposal of the soil and associated material, the
orange temporary fence was left intact with signs reading "Authorized Personnel Only." In
addition, yellow caution tape was placed around the excavation.

2.5.2 Waste Minimization

All site activities were planned and performed in a manner that minimized the generation of waste
during the remedial action at SWMU 60. The practices followed included: segregation of sanitary
waste from potentially contaminated materials; performance of decontamination techniques
designed to avoid the generation of radioactive or hazardous liquid materials and minimize the
volume of liquid waste generated; and re-use of disposable equipment, if possible. The
segregation of materials based on field screening and field analysis would have been practiced,
but was not applicable for this remedial action as radioactivity was not detected above background
levels on any material except the tubes themselves.

2.5.3 Field Screening and Packaging

Field screening of all derived wastes was performed by the RSO for the presence of gross alpha
and betalgamma activity. Radioactivity was not detected above background levels on any material
except the tubes.

Personnel and equipment exiting the work area/exclusion zone were screened for radioactivity.
A background level of 100 counts per minute (cpm) had been established during the site
preparation phase. No radioactivity was detected above the established background level
throughout personnel/equipment "frisking" procedures. Following the completion of each activity
within the exclusion zone, used PPE and other disposables were placed into sealable plastic bags;
labeled with the location, date, and screening information; and placed in a lined drum.

Throughout excavation activities, the excavation and excavated/stockpiled soils were screened for
radioactivity. No radioactivity was detected in the soil above two times the 10 uRJhour
background level established for field screening purposes. As discussed in Section 2.5.1, soil
cuttings were placed on and under plastic sheeting within the staging area.
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Upon removal from the excavation, the RSO inspected the outside of the tubes for holes and leaks
and screened the outside of the tubes for radioactivity and organic vapors. The tubes were
screened for radioactivity with a Ludlum Model 3 Micro R meter utilizing a Ludlurn Model 44-2
gamma scintillator. Background levels (10 to 12 uRihour) were recorded at both ends of each
tube until reaching the area approximately 4 to 6 feet from the bottom of each tube. In this area,
radioactivity was detected at 600 uRIhour from the tube originally buried on the north end of the
line of three tubes (north tube). Elevated levels of radioactivity were detected at the same location
on the other two tubes: 25 uRlhour from the center tube and 120 uRIhour from the south tube.
Soil and grout were removed from the exterior of the tubes approximately 4 to 6 feet from the
bottom of each tube for radiological screening to be performed in an isolated area away from the
tubes. These soils exhibited only background levels of radioactivity when isolated from the tubes
which indicated that the soil and material immediately outside the tubes had not been affected by
the storage of LLRW inside the tubes. The levels of radioactivity detected did not require an
upgrade in PPE or a change in the proposed procedures for handling the tubes.

The tubes were packaged in 24-inch diameter steel overpack containers with welded end caps for
shipment to U.S. Ecology for proper disposal. In accordance with the "Hot Work" permit
obtained for welding the overpack end caps, the tubes had to be moved to the nearest concrete
surface which was approximately 50 yards away. Once the tubes were slid into the overpack
containers and the end caps were welded, the RSO re-screened the outside of the overpack
containers. Only background levels of radioactivity (10 pRJhour) were detected from the outside
of the overpacked center tube while 80 tRIhour were detected from the outside of the overpacked
north and south tubes. The overpacked tubes were returned to the exclusion zone and labeled with
Department of Transportation (DOT) labels indicating the following data:

Contents: "Radium 226 painted luminous aircraft dials"

Activity: Radioactivity in MR/hour
Date: "6/12/96"
Address: "Carswell AFB, Fort Worth, TX"

Pipe Designation: 001 (north tube), 002 (center tube) or 003 (south tube)

2.5.4 Reusing Disposable Equipment

As part of the Spill Prevention, Control and Countermeasures Implementation Plan, plastic
sheeting was placed beneath the drill rig at each borehole location to contain possible equipment
leaks or fuel spills. This sheeting extended into the driller work area and was used as temporary
contaim-nent of soil cuttings prior to delivering the cuttings to the soil staging area inside the
exclusion zone. Sheeting was reused where possible to minimize the amount of waste plastic
generated at the site. At the end of drilling operations, plastic sheeting was placed in a plastic
bag, sealed, labeled, and placed in a lined drum dedicated to suspected contaminated material.

2-7



314 21.
2.5.5 Material and Waste Handling

This section presents the types and quantities of investigation-derived materials that were
generated; procedures for drum labeling, transport, and temporary storage; and characterization
procedures for investigation-derived materials.

The types of materials generated during investigation activities at SWMU 60 included both solid
and liquid materials. Solid materials generated included drill cuttings, used PPE (gloves, Tyvek
coveralls, ear plugs, etc.), other disposable items (i.e. swipes, plastic baggies, paper, etc.), and
non-hazardous and exempt sanitary waste generated in the support zone. Liquids generated
included rinsate from decontamination of sampling equipment, drill rig, augers and other down-

hole tools and sampling equipment wash and rinse water including potable water with
Liquinox/Alconoxtm cleaning solution and possibly de-ionized water containing traces of methanol.

All solid and liquid materials generated during the site investigation were segregated according
to type of material and placed into DOT-approved 55-gallon capacity drums except drill cuttings
which were placed in the soil staging area. The drums containing solid wastes were lined with
4-mu plastic 55-gallon capacity bags which were sealed and labeled following the completion of
specific activities. All empty drums stored on-site were labeled as "Empty." The drums
containing waste materials were labeled immediately upon placement of material in the container,
as follows:

"Carswell Air Force Base Environmental Restoration Program"
"SWMU 60"

Generation date
The specific type of material in the drum

An additional set of labels were attached to the drum in a clear, waterproof, sealable pouch. The
following information was printed in bold letters and placed inside the pouch:

PENDING ANALYSIS
for additional information call:

Alan Flolo

Air Force Base Closure Authority

(817) 731-8973

A total of three 55-gallon capacity steel drums of potentially hazardous waste were generated
during remedial activities at SWMU 60. One drum contained solid waste comprised generally of
used PPE and plastic sheeting and other disposables generated inside the exclusion zone. Two
drums contained liquids generated during the decontamination of drilling augers and other down-
hole tools.
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314222.6 Sampling and Analysis

As described in Section 2.3, soil samples were collected from four soil borings performed on June
10 and 11, 1996, to establish background radioisotope concentrations at the Off-Site Weapons
Storage Area of Carswell AFB. The samples were screened in the field for radioactivity and with
a photo-ionization detector for volatile organic compound emmissions. The same samples were
then submitted for laboratory radiological analysis by gamma spectroscopy. A summary of
background soil sample field screening results are presented in Table 1 and background soil
sample laboratory analytical results are presented in Table 2. The laboratory analytical report is
provided in Appendix E.

The laboratory analytical results from the soil samples collected from the four boring locations
were used to establish background radioisotope concentrations. The Upper Tolerance Limit
(UTL) for Radium-226 was calculated to be 0.89 pCi/gm. The calculations are contained in the
letter report provided in Appendix C.

On June 11, 1996, confirmation soil samples were collected from the sidewalls and floor of the
excavation by a third party sampling company to comply with Nuclear Regulatory Commission
(NRC) guidelines. Figure 2-3 depicts soil confirmation sampling locations. These samples were
screened in the field for radioactivity and then submitted for laboratory analysis by gamma
spectroscopy. No radioactivity was detected on any of these soil samples when screened in the
field. Laboratory analytical results indicated that only one sample, collected from the south wall
of the excavation, was above the established UTL for Radium-226. A Radium-226 value of 1.03
pCi/gm was detected in this sample. Statistical procedures recommended by TNRCC were
utilized to determine that although the UTL was exceeded by the sample, the value detected was
still within the range of background concentrations noted for SWMU 60 (See Section 2.10.1).
Table 3 provides the analytical results for the confirmation soil samples. The laboratory
analytical report is provided in Appendix E.

On June 12, 1996, characterization samples were collected from the soil stockpiled in the staging
area. These samples were submitted for laboratory radiological analysis and selected organics
and metals analyses. Laboratory analytical results indicated that all soil characterization samples
were below the established UTL for Radium-226 and therefore were within the established site-
specific background levels. Analytical results of the selected organics and metals analyses indicate
that the tested parameters were either not detected or within acceptable concentrations. Table 4
provides the analytical results for the soil characterization samples. The laboratory analytical
report is provided in Appendix E.

2.7 Transportation and Disposal

As no radioactivity was detected above the established background levels by laboratory analysis
of soil samples or by field screening procedures for any other generated waste, the only items
transported from SWMU 60 were the overpacked tubes.
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SUMMARY OF BACKGROUND SOIL SAMPLE FIELD SCREENING RESULTS

SWMU 60: OFF-SITE WEAPONS STORAGE AREA
CARSWELL AFB, FT. WORTH, TEXAS

Sample ID. Sample
Date

Depth 1
Ludlum Model 3 & 44-9

(cpm)
Ludlum Model 2200

(pCilg)
Photo-ionization Detector

(ppm)
Background:
BMEIWNOO1
000010 0611 0/96 Oto 1' 0.3 3.21 0
050060 06/10/96 5 to 6' 0.3 0.59 0
110120 06110/96 11tol2' 0.3 1.88 0
170180 06/10/96 17tol8' 0.3 2.83 0
BMEIWNOO2
000010 06/10/96 0 to 1' 0.3 0.97 0
050060 06/10/96 5 to 6' 0.3 1.42 0
110120 06/10/96 11'tol2' 0.3 0.74 0
170180 06/10/96 17'tolB' 0.3 2.57 0
BMEIWNOO3
000010 06/10/96 Oto 1 0.3 0.75 0
050060 06/10/96 5to6 0.3 1.15 0
110120 06/10(96 11'tol2' 0.3 2.3 0
170180 06/10/96 17'tol8' 0.3 1.32 0
BMEIWNOO4
000010 06/11/96 Otol' 0.3 1.14 0
050060 06/11/96 5to6 0.3 0.25 0

110120 06/11(96 11'to 12 0.3 1.33 2
170180 06/11/96 17'to 18 0.3 0.08 0

Excavation

Confirmation:
North Wall 06/1 1/96 10'to 12' 0.3 NA 0
South Wall 06/11/96 10 to 12 0.3 NA 0
East Wall 06/11/96 10 to 12' 0.3 NA 0
West Wall 06/11/96 10 to 12' 0.3 NA 0
Floor 06/11/96 18' to 19' 0.3 NA 0

Notes:
NA = Not Analyzed
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TABLE 3

SUMMARY OF SOIL CONFIRMATION SAMPLE ANALYTICAL RESULTS
SWMU 60: OFF-SITE WEAPONS STORAGE AREA

CARSWELL AFB, FT. WORTH, TEXAS

Sample l.D. Sample
Date

Depth 1 Bismuth
214

Lead
214

Radium
226

North wall
North wall Dup
Southwall
East waIl
West wall
Floor
Rinsate #3

06/11/96
06/11/96
06/11/96
06/11/96
06/11/96
06/11/96
06/11/96

10 to 12'
10 to 12'
lOto 12
10 to 12
10 to 12
18 to 19

0.67
0.64
0.69
0.59
0.59
0.67
NA

0.62
0.59
1.18
0.44
0.76
0.73
NA

0.64
0.62
1.03
0.52
0.68
0.7
-5.4

Notes:

NA = Not Analyzed

\Il soil analytical results in pCi/g
\ll rinsate analytical results in pCi/I
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SUMMARY OF SOIL CARACTERIZATION SAMPLE ANALYTICAL RESULTS

SWMU 60: OFF.SITE WEAPONS STORAGE AREA
CARS WELL AFB, FT. WORTH, TEXAS

Sample ID.
Date Sampled

5amma Spectroscopy
Bismuth -214 (pCi/g)
Lead - 214 (pCi/g)
Radium - 226 (pCi/g)

SMEISSOO1
06/12/96

0.74
0.71
0.72

SMEISSOO2
06/12196

0.77
0.42
0.59

SMEISSOO3
06/12196

0.64
0.86
0.75

SMEISSOO4
06/12/96

0.76
0.74
0.75

LE
lolatiles:
Benzene ND ND ND ND
Carbon tetrachlonde ND ND ND ND
Chlorobenzene ND ND ND ND
Chloroform ND ND ND ND
1,2-Dichloroethane ND ND ND ND
li-Dichloroethene ND ND ND ND
2-Butanone (MEK) ND ND ND ND
Tetrachloroethene ND ND ND ND
Trichloroethene ND ND ND ND
Iinyl chloride ND ND ND ND
Semi-volatiles:
2,4-Dinitrotoluene ND ND ND ND
Hexachlorobenzene ND ND ND ND
Hexachloro-1.3-butadiene ND ND ND ND
Hexachloroethane ND ND ND ND
Nitrobenzene ND ND ND ND
Pyridine ND ND ND ND

2-Methylphenol (o-Cresol) ND ND ND ND

3 and 4-Methylphenol (m+p cresol) ND ND ND ND

Pentachlorophenol ND ND ND ND

2.4,5-Trichiorophenol ND ND ND ND

2,4,6-Trichlorophenol ND ND ND ND
Pesticides:
Chlordane ND ND ND ND
Endrin ND ND ND ND
Heptachlor epoxide ND ND ND ND

gamma-BHC (Lindane) ND ND ND ND

Methoxychlor ND ND ND ND

Toxaphene ND ND ND ND

Heptachlor ND ND ND ND
Herbicides:
2,4-D(ugIl) ND ND ND ND

2,4,5-TP (Silvex) (ugIl) ND ND ND ND
Metals:

rsenic ND ND ND ND
Barium ND ND ND ND
admium ND ND ND ND
Chromium ND ND ND ND

opper ND ND ND ND
Lead ND ND ND ND

Mercury ND ND ND ND
Selenium ND ND ND ND
Silver ND ND ND ND
:inc ND ND ND ND
Miscellaneous:
Cyanide (mg/kg) ND 0.1 0.1 0.1

n,enable cyanide (mg/kg) ND ND ND ND

Reactivity - cyanide (mg/kg) ND ND ND ND

Reactivity - sulphide (mg/kg) ND ND ND ND

rotal Organic Halogen (mg/kg) ND ND ND ND
pH at 5 minutes (SU) 7.95 7.84 8.23 7.87
p14 at 30 minutes (SU) 7.97 7.74 7.99 7.78

Note:

ND: Not Detected

analytical results in mg/l unless otherwise noted.
1 Proctor Test resutts= 12.4%

ample Description:
SMEISSOO1 Outside the NW corner of the perimeter fence
SMEISSOO2: Outside the NE corner of the perimeter fence

jSMEISSOO3 Outside the SE corner of the perimeter fence
MEISSOO4: Outside the SW corner of the perimeter fence
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On October 1, 1996, the overpacked tubes containing LLRW materials were loaded onto a truck
for transportation to U.S. Ecology's facility for proper disposal. The overpacked tubes were
manifested and transported from the site as conforming to the conditions and limitations specified
in 49 CFR 173.424 for radioactive material, excepted package - instruments or articles, 7,
UN2910. The overpacked tubes were accepted for disposal by U.S. Ecology on October 4, 1996.
Transportation and disposal documentation is provided in Appendix F.

2.8 Site Restoration

Following the review of the laboratory analytical results for the soil and excavation confirmation
samples by M&E, the AFCEE representative and the U.S. Air Force Radioisotope Committee,
the decision was made to backfill the excavation with the original material. Because no
radioactivity was detected in any sample above two times the established background level, the
decision was approved by the TNRCC.

On September 30, 1996, M&E and subcontracted personnel returned to SWMU 60 to perform site
restoration activities. The excavated soil was returned to the excavation. Approximately 14 cubic
yards of additional fill material was used to level the excavation and restore the surface of the site
to conditions approximating the surrounding area. Materials used to construct temporary facilities
such as fencing, plastic sheeting, PVC pipes, etc., were removed from the site for disposal as
construction debris. Drummed materials were also disposed of as non-hazardous sanitary waste.

2.9 Demobilization

Two demobilizations were performed for the remedial actions at SWMU 60. On June 12, 1996,
M&E demobilized equipment and subcontracted personnel from Carswell AFB after completing
excavation, drilling, stockpiling, and sampling activities. No further on-site activities occurred
until September 30, 1996, when the tubes were loaded for transportation to the disposal facility
and site restoration activities were begun. Upon completion of site restoration activities, the
following demobilization tasks were implemented in conjunction with site restoration activities and
were completed on October 1, 1996:

1. Removal of temporary construction facilities;
2. Final clean up;
3. Final walkthrough with AFBCA representative; and
4. Demobilization of M&E/subcontracted personnel and equipment.
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2.10 Reporting

2.10.1 Background Soil Summary Letter Report

A Background Soil Summary Letter Report was issued to the Air Force on August 1, 1996. This
report presented and compared all field screening results recorded and the laboratory analytical
results for the samples collected for this project. The report also contained the statistical methods
used to determine the range of naturally occurring isotopes near SWMU 60. The report concluded
with a recommendation that the excavated soil be returned to the excavation as backfill. A copy
of this report is provided as Appendix C.

On August 9, 1996, the TNRCC issued a response to the Background Soil Summary Letter Report
approving the return of excavated soils to the excavation. Their letter also indicated that because
one soil confinnation sample contained Radium-226 at a concentration above the calculated UTL,
SWMU 60 could be closed under Risk Reduction Standard (RRS) No.2. A copy of the TNRCC
letter is provided in Appendix G.

On September 24, 1996, a second letter report was submitted to the TNRCC to demonstrate that
SWMU 60 could be closed under RRS No.1 (closure to background levels) in accordance with
Subchapter S of 30 Texas Administrative Code (TAC) 335. Statistical procedures recommended
by TNRCC were utilized to determine that although the UTL was exceeded by the one sample,
the value detected was still within the range of background concentrations noted for SWMU 60
A copy of this letter report is included in Appendix G.

The TNRCC issued an approval for closure of SWMU 60 under RRS No.1 on November 5, 1996.

A copy of this approval letter is included in Appendix G.

2.10.2 Final Report

This Technical Report represents the Final Report documenting all site activities performed as
required by the work plans. A Statement of Basis/Final Decision document was prepared for
SWMU 60 and is provided as Appendix H.
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3.0 CONCLUSIONS

Prior to the initiation of tube excavation at SWMU 60, a non-intrusive radiological survey was
performed at SWMU 60 to ensure that radioactive materials other than NORM were not present
and to establish a background level for field screening purposes. During the survey, no
radioactivity above two times the established background level was detected in the vicinity of the
tubes.

Four soil borings were performed outside the perimeter fence of the Off-Site Weapons Storage
Area to collect soil samples for laboratory analysis to establish soil background concentrations for
naturally occurring radioisotopes.

The tubes were excavated and screened for radioactivity. Radioactivity was detected (25, 120 and
600 uRJhour) at a point approximately 4 to 6 feet from the bottom of each tube. No radioactivity
above two times background levels were detected from the soil and grout immediately surrounding
the tubes when scraped and isolated from the tube. This indicates that the surrounding soils were
unaffected by the underground storage of LLRW at SWMU 60. The levels of radioactivity
detected did not require an upgrade in Personal Protective Equipment (PPE) or a change in the
proposed procedures for handling the tubes.

Throughout excavation activities, the excavation and excavated/stockpiled soils were screened for
radioactivity. No radioactivity was detected in the soil above two times the background level
established for field screening purposes. In addition, all personnel and equipment exiting the
work area/exclusion zone were screened for radioactivity. A background level of 100 counts per
minute (cpm) had been established during the site preparation phase. No radioactivity was
detected above the established background level throughout personnel/equipment "frisking"
procedures.

The tubes containing LLRW were overpacked in steel containers and labeled with DOT labels for
radioactive materials. Radioactivity was detected outside the overpack containers at
concentrations of 10, 80 and 80 jRihour. These levels of radioactivity detected were well within
the acceptable range for transportation of the LLRW as manifested.

Samples were collected from the stockpiled soil for laboratory analysis for radioactive, organic and
metals characterization. Laboratory analytical results indicated that the radioisotope concentrations
detected in these samples were within the established site-specific range of background
concentrations. Also, no organic or metals concentration above acceptable limits were detected in
these samples. In addition, confirmation soil samples were collected from the sidewalls and floor
of the excavation for laboratory analysis by gamma spectroscopy only. The radioisotope
concentrations detected in these samples were within the established range of background
concentrations.
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As the radioactive source at SWMU 60 had been removed and laboratory analytical results from
the stockpiled soil characterization samples and the excavation confirmation samples indicated no
elevated radioactivity in the soils surrounding the tubes, the decision was made to backfill the
excavation with the original soils. A second mobilization was performed to load the overpacked
tubes onto a flat-bed trailer for transportation to the U.S. Ecology disposal facility in Richiand,
Washington. In addition, the stockpiled soils were returned to the excavation along with some
additional fill material in order to complete site restoration activities.

Based upon the information provided in this document, no further remedial action is required at
SWMU 60 in regards to the buried tubes containing LLRW and the site will be closed in
accordance with RRS No.1.
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August 1, 1996 016021-1357

Mr. Charles A. Rice
HQ AFCEE/ERB
3207 North Road, Bldg 532
Brooks Air Force Base, Texas 7823 5-5363

Reference: Prime Contract Number F41624-92-D-8002
Delivery Order 001201
Carswell Air Force Base
Fort Worth, Texas

Subject: Backround Soil Summary Letter Report and Comparison of Characterization and
Confirmation Sample Analytical Results to Background Conditions
SW?v[U No. 60 - Low Level Radioactive Waste Burial Site
Off-Site Weapons Storage Area
CDRL AOO8AC

Dear Mr. Rice:

This letter is intended as the Background Soil Summary Letter Report for the low level radioactive
waste (LLRW) removal project at Carswell Air Force Base, Fort Worth, Texas. Removal activities
for the three tubes containing the LLRW began on June 5, 1996. Four soil borings were installed on
June 10 and 11, 1996, for the collection and laboratory analysis of soil samples to determine
background radioisotope concentrations. Confirmation soil samples were collected from the
excavation sidewalls and bottom to ensure that any affected soils had been removed. Characterization
samples from the excavated soil stockpile were collected and analyzed to determine whether the
excavated soils had been impacted by the presence of the tube and needed to be disposed of or the
soils could be replaced into the excavation.

Based on evaluation of the analytical results, Metcalf & Eddy, Inc. (M&E) recommends that the
excavated soil be replaced into the excavation. The following sections provide support for such
recommendation.

Background Soil Sampling

The background soil borings were located as close as possible to the locations proposed in the
AFCEE-approved Remedial Action Plan (Figure 1). Prior to drilling at each location, plastic sheeting
was placed beneath the drill rig to contain the soil cuttings and any leaks or spills. Soil samples were
collected from the intervals of 0-1 feet, 5-6 feet, 11-12 feet and 17-18 feet below ground surface;
therefore, a total of 16 background soil samples were collected for this project. The 0-1 feet samples
were collected with a 3-inch diameter Shelby tube sampler and the 5-6 feet samples were collected
with a 2-inch diameter split-spoon sampler. Due to geological conditions that caused sampler refusal,

3&2 i Sarr HcuStCn Pancav East. Site *440. HCLS:cn. IX 77032
TEL Ac 713-59C-5t8

—cc..c 1or
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samples from the 11-12 feet and 17-18 feet intervals were collected from auger cuttings.
Attachment 1 provides copies of the drilling logs for each boring.

Each soil sample was logged for geological conditions, field screened with direct reading instruments
for radioactivity and total organic vapors, then shipped to the laboratory for analysis by gamma
spectroscopy. A Ludlum Model 3 Gamma Scintillator with a Model 44-9 Ratemeter GM (pancake)
detector was utilized to obtain radioactivity readings in counts per minute (cpm). No radioactivity
was detected with the Ludlum direct reading instrument above the background level of 0.3 cpm. A
photo-ionization detector (PID) was used to screen for total organic vapors. A maximum reading
of 2 parts per million (ppm) was recorded for one soil sample, while organic vapors were not
detected (0 ppm) for all of the other soil samples. In addition, each soil sample was field-analyzed
with a Ludlum Model 2200 Multi-Channel Analyzer to obtain radioactivity readings in
picoCuries/gram (pCilg). The highest reading recorded for these background soil samples was 3.21
pCiIg in the soil sample from 0-1 feet at Boring BMEIWNOO1. Background soil sample field
screening results are provided in Table 1.

Laboratory analytical results indicate that the highest concentrations of radioactivity recorded for
these soil background samples were 1.26 pCiIg of Bismuth-214, 1.29 pCilg ofLead-214 and 1.27
pCilg of Radium-226. Radium-226 levels ranged from a low of 0.47 pCilg to two instances at 1.27
pCi/g. As Radium-226 is the target isotope for this remedial action, an upper confidence limit was
calculated to allow comparison with the Radiuni-226 levels in the soil characterization samples and
soil confirmation samples from the excavation at SWMU 60. The upper limit was determined to be
0.89 pCi/g at the 95 percent confidence level using the methods described in NUREG/CR-5849. The
NUREG states that the cleanup criteria for soil activity is three times the average guidance value.
Thus, the cleanup criteria is 2.67 pCilg. A summary of background soil sample laboratory analytical
results is provided in Table 2. Attachment 2 provides the calculations used to determine the upper
confidence limit for Radium-226.

Confirmation Soil Sampling

On June 11, 1996, five soil confirmation samples were collected by a third party (Thermo NuTech
Laboratory) from the side waits and tloor of the excavation at the former LLRW burial site. These
samples were field screened for radioactivity and total organic vapors. None were detected. These
field screening results are included in Table 1. The samples were shipped to the laboratory for
analysis by gamma spectroscopy. Laboratory analytical results indicate that the .highest
concentrations of radioactivity recorded for these soil excavation confirmation samples were 0.69
pCi/g ofBismuth-214, 1.18 pCilg ofLead-214 and 1.03 pCilg of Radium-226. The Radium activity
of 1.03 pCilg is less than the cleanup criteria. A summary of soil sample laboratory analytical results
for excavation confirmation is provided in Table 3.
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Soil Characterization Sampling

On June 12, 1996, four soil characterization samples were collected from the stockpile of soil
excavated at SWMU No. 60 to characterize the soil for proper disposal. The samples were shipped
to the laboratory for analysis by garnn1a spectroscopy and TCLP volatile organic compounds, semi-
volatile organic compounds, pesticides, herbicides and metals. Laboratory analytical results indicate
that no constituents were detected by TCLP analysis. In addition, the highest concentrations of
radioactivity recorded for these soil characterization samples were 0.77 pCilg ofBismuth-214, 0.86
pCi/g ofLead-214 and 0.75 pCi/g of Radium-226. Thus, the presence of the tube contents appears
to have had little or no impact on the excavated soils. A summary of soil characterization sample
laboratory analytical results is provided in Table 4.

Summary and Recommendation

Based upon the field screening and laboratory analytical data provided in this document, the burial
of LLRW at SWI\'IU No. 60 appears to have had little impact on the native soils. A comparison of
soil stockpile characterization and excavation confirmation samples indicates radioisotope
Concentrations are below the clean-up criteria calculated with the analytical results from the
background samples. Based upon this criteria, Metcalf & Eddy recommends that the soil excavated
at SWMU No. 60 be returned to the excavation as backfill.

Please call me if you have any questions concerning this letter report.

Sincerely,

METCALF & EDDY, [NC.

Michael J. Timmer
Project Manager

MiT: eb

cc: Project files
p\Ol6021\u5afcorru32f1357.Itr



TABLE I

SUMMARY OF BACKGROUND SOIL SAMPLE FIELD SCREENING RESULTS 314 48
SWMU 60: OFF-SITE WEAPONS STORAGE AREA

CARSWELL AFB, FT. WORTH, TEXAS

Sample 1.0.

_______________
Sample

Date
Depth Ludlum Model

(cpni)
3 & 44-9 Ludlum Model 2200

(pCi/g)
Phàto-ionization Detector

(ppm)
3ackaround:
BMEIWNOO1 1

000010 06/10/96 0' to 1' 0.3 3.21 0
050060 06/10/96 5'to6' 0.3 0.59 0
110120 06/10/96 11'tol2' 0.3 1.88 0
170180 06/10/96 17'tol8' 0.3 2.83 0
BMEIWNOO2
000010 06/10/96 0' to 1' 0.3 0.97 0
050060 06/10/96 5' to 6' 0.3 1.42 0
110120 06/10/96 11'to 12' 0.3 0.74 0
170180 06/10/96 17'tol8' 0.3 2.57 0
BMEIWNOO3
000010 06/10/96 0' to 1. 0.3 0.75 0
050060 06/10/96 5' to 6' 0.3 1.15 0
110120 06/10/96 11' to 12' 0.3 2.3 0
170180 06/10/96 17'tol8' 0.3 1.32 0
BMEIWNOO4
000010 06/11/96 O'to 1. 0.3 1.14 0
050060 06/11/96 5' to 6' 0.3 0.25 0
110120 06/11/96 11'tol2' 0.3 1.33 2
170180 06/11/96 17'to 18' 0.3 0.08 0

Excavation
'CriflrmatIon:
North Wall 06/11/96 10' to 12' 0.3 NA 0
South Wall 06/11/96 10'to 12' 0.3 NA 0
East Wall 06/11/96 10'to 12' 0.3 NA 0
Nest Wall 06/11/96 10'to 12' 0.3 NA 0
Floor 06/11/96 18'to 19' 0.3 NA 0

INotes:
NA Not Ana'yzed
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TABLE 3

SUMMARY OF SOIL SAMPLE ANALYTICAL RESULTS FOR EXCAVATiON CONFIRMA11ON
SWMU 60: OFF-SITE WEAPONS STORAGE AREA

CARSWELL AFB, FT. WORTH, TEXAS

Sample 1.0. Sample
Date

Depth 1

1

Bismuth
214

Lead
214

Radium
226

North wall
North wall Dup
South wall
East wall
Nestwall
Floor
Rinsate #3

06/11/96
06/11/96
06/11/96
06/11/96
06/11/96
06/11/96.
06/11/96

10' to 12'
10' to 12'
10'to 12'
10' to 12'
10'to 12'
18' to 19

0.67
0.64
0.69
0.59
0.59
0.67
NA

0.62
0.59
1.18
0.44
0.76
0.73
NA

0.64
0.62
1.03
0.52
0.68
0.7
-5.4

Notes:
NA Not Analyzed
ll soil analytical results in pCi/g
fl nnsate analytical results in pCi/i



TABLE 4 314 51
SUMMARY OF SOIL CARACTERIZATION SAMPLE ANALYTiCAL RESULTS

SWMU 60: OFF-SITE WEAPONS STORAGE AREA
CARSWELL AFB, FT. WORTH, TEXAS

Sample Uj.
Date Sampled

SMEISSOO1
06/12/96

SMEISSOO2
06/12/96

SMEISSOO3
06/12/96

SUEISSOO4
06/12/96

Gamma Spectroscoov
Bismuth -214 (pCilg)
Lead -214 (pCl/g)
Radium. 226 (pCi/g)

0.74
0.71
0.72

0.77
0.42
0.59

0.64
0.86
0.75

0.76
0.74
0.75

Volathes:
Benzane ND ND ND ND

iCarbon tetzathlorjde ND NO ND ND

ChIorobenzene
ND ND ND ND

Chloroform ND ND ND ND
1 .2-Dictiloroethane ND ND ND ND

:1 ,1-Dichloroethene ND ND ND ND

-8utanone (MEX) ND ND ND ND

TetrachIoroethene ND NO ND ND

Ilrichieroethene ND ND ND NO

1inyI chloride NO ND ND ND
Semi-volatiles:
2.4-Dinitrotoluane ND ND ND ND
Hexachlorobenzene ND ND ND ND
Hexachloro.1.3-butadiene ND ND ND ND

HexachIoroethane
ND ND ND ND

Nitrobenzene ND ND ND NO
Pyridine ND ND ND ND
2-Methyiphenol (o-Cresol) ND ND ND ND
3 arid 4-Methyiphenol (mi-p crest ND ND ND ND
Pentachlorophenot ND NO NO ND

,45-TrichIorophenol NO NO ND ND

2.4.6.Trichtorophenol NO ND ND ND
Pesticides:

Chlordane ND ND NO NO
Enrin ND ND ND ND

Hepchlor epoxide ND NO ND ND

amma-8HC (Liridane) NO ND ND ND

Methoxychlor NO NO ND ND

froxaPhene
ND ND ND ND

1heptochlor ND ND ND ND
Herbicides:
.4-0 (ugh) NO NO ND NO
,45-IP (Silvex) (ugil) ND ND NO ND

Metals:
r5anic ND ND ND ND

Banum ND NO ND NO
admium ND NO ND NO

Chromium ND ND ND ND
Copper NO ND ND ND

!Lead
NO ND ND NO

1Mercwy ND ND ND NO

Selenium
ND ND ND NO

Silver ND ND ND ND

inc ND ND ND ND
Miscellaneous:
Cyanide (mg/kg) ND 0.1 0.1 0.1

AmenabIe cyanide ND ND ND ND
Reactivity - cyanide (mg/kg) ND NO ND ND
IReat suiphid. (mg/kg) ND ND ND ND

Organic HaJogen (mg/kg) ND ND ND ND
pH at S minutes (SU) 7.95 7.84 823 7.87
p1-i at 30 minutes (SU) 7.97

I
7.99 7.78

Note:
4D: Not Detected
ll analytical results in mg/I unless otherwis.. noted.

oil Procter Teat results 12.4%

Sample Descnption:
MEISSOO1: Outside the NW corner of the penmeter fence

jSMEISSOQ2: Outsde the NE corner of the penmeter fence
.SMEISSOO3: Outside the SE corner of the penmeter fence
2SMEISSOO4: Outside the SW corner of the perimeter fence
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Attachment 2 314 58
Upper Confidence Limit for Ra-226 Data from Background Soil Samples

Baring Sample Ra-226
No. Depth (pCilg) UPPERLIMIT = MEAN + STDEV * t/(df''0.5)

BMEIWNOOI 0,-i' 0.49
5'-6' 0.47

1l'-12' 0.73 MEAN = 0.78 pCi/gm
17'-18' 0.82 STD 0EV = 0.23 pCi/gm

BMEIWNOOI 0'-i' 0.76 t = 1.75 (TABLE B-i,
5'-6' 0.78 NUREG/CR -5849)

11'-12' 0.76
17'-18' 0.76 UPPER LIMIT = 0.89 pCi/gm

BMEIWNOO1 0'-l' 0.94
5'-6' 0.39 3 X UPPER LIMIT = 2.67 pCi/gm

11'-12' 090
17'-18' 0.90

BMEIWNOO1 0,-i' 1.27
5'-6' 0 64

11'-12' 124
17'-18' 0.67
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APPENDIX D

PHOTOGRAPHS DOCUMENTING SITE ACTIVITIES
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Photo No. 1: Performance of the non-intrusive radiological survey.

314 Ci.

Photo No. 2 : Removal of the chain-link fence and site conditions prior to excavation.
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Photo No. 3: Initiation of tube excavation with a backhoe.
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Photo No. 4 : Further excavation of the tubes using an excavator.
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Photo No. 5 : Initial movement of the first tube indicating that removal can be attempted.

Photo No. 6 : Tube removal via nylon slings.
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Photo No. 7: Placement of the tubes into the steel overpack containers.

Photo No. 8 : Welding the end caps of the steel overpack containers.
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Photo No. 9 : Placing the overpacked tubes back into the exclusion zone.
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Photo No. 10 : Final limits of excavation.



Photo No. 11 : Performance of a background soil boring.
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Photo No. 12 : Final stockpile of excavated soil
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Photo No. 13 : Use of engineering controls to avoid run-on or run-off of precipitation in the soil
staging area.
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Photo No. 14: Overpacked tubes loaded for transportation to the disposal facility.
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Photo No. 15 : Site restoration completion.
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LABORATORY ANALYTICAL REPORTS
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.::•:•:•:•. Mountain States Analytical

June 28, 1996

Mr. Mike Timmer
Metcalf & Eddy Services
3838 N. Sara Houston Parkway East
Suite 440
Houston, TX 77032

Reference:
Project: LLRW Removal/Carswell AFB
MSAI Group: 12445

Dear Mr. Tinmer:

Enclosed are the analytical results for your project referenced
above. The following samples are included in the report.

SMEISSOO1 SNEISSOO2
SISS003 SISS004
PROCTOR TEST SOIL

All holding times were met for the tests performed on these samples.

If the report is acceptable, please approve the enclosed invoice
and forward it for payment.

Thank you for selecting Mountain States analytical, Inc. to serve as

your analytical laboratory on this project. If you have any questions
concerning these results, please feel free to contact me at any time.

We look forward to working with you on future projects.

With Regards,

W. Scott Fraser

Project Manager
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2,4,3-T:chorophe .. - mg/I 0.040

2,4, 6-Tr:.ch1oroph&::... mg/I 0.040

3000T SVOA Extacticn
Nethod: SW-84 I -: J 3520

3350T Pegtcjc.e Extract.i, TCLP
Method: SW-845 '3520

i€-5 Ve t 2200 South 5at Lake Ct tah 341 19-1456 01) 973-0050 1-800973MSA1 FAX (801) 9726278
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MAI Sa.apLt 49 56
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Units Qta titation
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ND Not ctetcec t. e irnt c: q-.m.1tat:.

Respectfully Submitted,
Reviewed and approved by:

(J41fgA
Scott Fraser

Project Manager

t645 Vest 2200 Soh. Salt Lake Cit'i, Utah 84119-1456 (8011 973-0050 1-800-973-MSAI FAX (801) 972-6278
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VV,

V

te
MSPI

MSkt
5rk Date

e r
Ca:

mg/I

mg/I

V mg/I

V mg/I

mg/I
V 2 t::. VS V

V mg/I

.5
mg/I

tbcc 3VS : V

• S :i CViIV VV,
V

Mt thcd • c 45

S9T V:sp s, L?

Ithcc1 53W 4 V

LS4G eriic: y ::p .P mg/I
MthocI V

•

.3iL4 G

Stnple: 4 V57
Grcup: 1 .45
Rerorted: O( 28/96

Discard Date: 0 28/96
Date Sulmitted: 0 '13/96
Date Sairpled: O( V12/9E;
Collected by: D
Purchase Order:
PrDject. No.:

L:mit of
Uiits QualVtVitatioxl

mg/I 1.0

0.02

0.02

0.10

0.2

0.0005

0.02

0.25

0.10

645 IVest SO SCUTh Salt ae City Jtah 84 1456 8O1) 973-0050 1-8OO-973-MSA FAX (801) 972-6278

E



____________________

314 '7
Pa 2

tes
T

MAI Sanpie: 49 7
MAI Grup: 12 5

L alt of
Units Qua :itatiorL

ng/t 0.30

)DI:
SU 0.01
SU 0.01

Z SoItd 0.001

:il
SoU± 0.001

% SoLid 0.001

So(id 0.001

% SoUd 0.001

Sul
7.

mg/kg 250

mg/kg 410

mg/kg 100

Met ILd
mg/kg 0.1

mg/kg 0.1

C$ Pest:des
Method: 3

h..orciane mg/I 0.030
Er.drin mg/I 0.020

ieptach1Cr epcx:- mg/I 0.0080
-rnrna-BHC Lndar:e mg/I 0.400

Methcxvchl:: mg/I 10.0

1645 West 2200 South, Salt Lake City, Utah 841 9-1456 (801) 973-0050 1-800-973-MSAI FAX (801) 972-6278
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;

te

Uriit S

rig/L

nglI

ug/.

- mg/I
rig/I

mg/I

rig/I

mg/I

:1c-.. -• mg/I
• r- mg/Iac. -' mg/Ir •.::-- -e mg/I

mg/I

en:1:a -
Mec.± -

4-Dilltrctc mg/I

-exch1crccenr- mg/I

-iexch1cr: mg/I
-ex.ch1crceth- mg/I

Ntrobenze:e mg/I

?yr:d±ne '- mg/I

L-Methylpharic. ) mg/I
ar.d 4 Methr€z .

- mg/I

?er.tachiorophenci - mg/I

i4,5-Tr:chlc:opre:.: mg/I

,4,6-Trich1oropher mg/I

3000T 1O Extract.;n. :":p ic et
Methcd: SW-846 -E. D E320

3050T ?esticde Ext:act. :r: LP
Methcd: SW-846 O;l52O

314 '8
Pa 3

MSPJ Sample: 49: 7
MSPtI Grcup: l2- 5

L: ut of
Quax. :itatiorl

0.500
0.0080

10,000
1,000

0.050

0.050

0.050

0.050

0.050

0.050

0.20
0.050

0.050
0.10

0.040

0.040

0.040

0.040

0.040

0.040
0.040

0.040

0.200
0.040
0.040

645 West 220C South Salt ake City Jah 84119 56 801)973-0050 1-800-973MSA1 FAX (801) 9726278
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L alt of

Qu& :itation

Respectfully Submitted,
Reviewed and Approved by:

W. Scott Fraser
Project Manager

1645 W;t 2200 South Sait Lake Ct,, Utah 34 19-1456 HOl) 973-0050 1-800-973MSA1 FAX (801) 9726278
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______ _____________ ___ ____ #.jL'11-JJJ1 :
Z [1 84)

te
MAI Suzrtple: 4i158
N;AI Group: 12445

3.rk Date Reported: 06/28/96

D:.scard Date: 07/28/96
Date Submitted: 06/13/96
Date Sampled: C6/l2/96

/Ca Collected by: DP
Purchase Order:
P::oject No.

Limit of
lJnits Quantitation

0246G Si: .. mg/I. 1.0

C249G CdT:::: mg/I 0.02

Iehc
0251G Com: mg/I 0.02

Methcd S4

0253G Cocpe: cv TC mg/I 0.10

Method S.-

0255G Lead by ICP TCL mg/I 0.2

Method, SW 34

0259T Mercury by CAA, :cL mg/I 0.0005

Method SW-346 47

0266G Silver by ICP, TCLP mg/I. 0.02

Method: SW-8 6010A

0272G Zinc by ICP, TCLP mg/I. 0.25

Method: SW-846 600A

0392N Mercury Prep CV\, TCLP CorcLe
Method: SW-846 470

0392T Flame/1CP Prep For Metals, TCLP Coce
Method: SW-846 3010A

1045G Arsenic by IC?, TCLP mg/I.
0.10

Method: SW-346 6010A

1645 West 2200 South. Salt Lake City, Utah 84119-1456 (801) 973-0050 1-800-973-MSAI FAX (801) 972.6278

P.S E A SE R
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31:81

PaC 2

te
SI Sp1e: 49: 8
MSAI Grcup: 1:2 5

:. it of
Units Quai :itation

ng/t 0.30

iD I

0.01
0.01

Solids 0.001

:11

Solids 0.001

Z Solids 0.001T SoLids 0.001

TC.:- Solids 0.001

Re ic
7.

Cvir;e mg/kg 250
Su:.;€ mg/kg 410

2244 Haioer, . (Dob mg/kg 100

Method: :)rHpNAN:

6548 Cynocie, 'or:. -
Method: -

C'yan:de mg/kg 0.1
Amenable r/aie mg/kg 0.1

0950 Pest.cde;, :'L
Method: W-346 ac:

Chiordane mg/I 0.030
Endrin mg/I 0.020
Heptachlo- epcxde mg/I 0.0080
gartima-3HC (Lindane mg/I 0.400
MethcxychLor mg/I 10.0

1645 Wes 2200 South. Salt Lake City, Utah 84119-1456 (81) 973-0050 1-800-973-MSAJ FAX (801) 972-6278
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:: ?:;..:

3 82
Pa 3

te
MEAl Saitp1e: 49 i8

MEAl Group: 12 5

L ait of
t'nits Qua :itation

Ta mg/I. 0.500
:ie mg/I 0.0080

ug/I 10,000

ug/I 1,000

7c t::

3er:.er mg/I 0.050

Ca:bcr mg/I 0.050

mg/I 0.050

0.050

-: mg/I 0.050

1,L-D: mg/I 0.050

2-Bit:: mg/I 0.20
Tea mg/I 0.050

Tr:h mg/I 0.050

mg/I 0.10

0949 Sern:
Meth.:
2,4-D::' mg/I 0.040

Hexaci:: mg/I 0.040

Hexachc mg/I 0.040

Hexachc.: )e mg/I 0.040
Nirabe mg/L 0.040

Pvrid:ue mg/I 0.040

2-Methy' ::. al) mg/I 0.040

3 and 4 - Me:vr Jri (rn-fr mg/I 0.040

Peritach r:prerc2 mg/I 0.200

2,4,5-T: .::pa-i mg/I 0.040

2,4,6-T orc:nb-i. mg/I 0.040

3000T SVCA Ex : ac::r CO{TE

Method SW - 352C

3050T Pest±c:a Exract:i1, TCLP
Method SW-B4 5.3/3520

645 tI 22CC out a6 Lake Ct', Litan 34' 19-1456 01) 973-0050 1-800-973-MSAI FAX (801) 9726278
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MSP4.I Sinple: 49: 8
MSPJ Grcup: l2 5

1: ut of
tJaits Quad :itation

LP

ND - Not detec:ed at th 1imt c uai.:at-::.

Respectfully Submitted,
Reviewed and approved by:

W. Scott Fraser
Project Manager

1645 West 2200 South Salt Lake Cty Utah 34119-1466 5Q1) 973-0050 1-800-973-MSAI FAX (801) 972-6278
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4 J'.! •:. .•''
______________________

:14 :4

te
MSI Sanpie: 4 59
MSAI Grcup: :L 45

Lrkl Date Resorted: Of 28/96

Discard Date: IY 28/96
Date Submitted: Of 13/96

ier Date Sanipled: Of '12/96
'Ca: Collected by: 1)1

Purchase Order:
Project No.:

L.. tit of
Cnits Quax :itation

ng/I 1.0

ngil 0.02

• ig/L 0.02

• ugh 0.10

mg/I. 0.2

.H T Ie2:u: mg/I 0.0005

Si;€ :, mg/I 0.02

0'2G Zi : mg/I 0.25
Meth2:

339N Mercur-' £:'ep "AA Corw
Netbc.i W -,-

0392T F:rnei :c Pret cx Metals, ' ' CofrçD
Methcd. SW-94 3)DA

104 SC Arseni L :cp TC mg/I. 0.10
Methci:W- B4- 6 )0A

.\/ey 2200 ,cut Salt Lake C t Utah 94119-1456 S01 973-0050 1-800-973-MSAI FAX (801) 972-6278
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Z485
Pa 2

tes
MEAl Sanple: 49: 9
MSAI Grcup: 12 5

: lit of
flitB Qu3.Litation

0.30

)DI]

0.01

0.01

Solids 0.001

:iL

Solids 0.001

Z SoLids 0.001

% SoLids 0.001

SoLids 0.001

Sul:
7..' ::. mg/kg 250

mg/kg 410

44 Ha (Do mg/kg 100

Mez

6545 Cy:.. •; ,a:1e
M:h:. ' • -

mg/kg 0.1

AmenaL •e i-:. mg/kg 0.1

0950 Pest: •d
MehcI:S'454

ChrLInE mg/I 0.030

Endr:. 0.020

Hecac.c: eco.:- mg/I. 0.0080

gamma IHC Lndi::- mg/I 0.400

Mehox-ichor mg/I. 10.0

'6- West 20O S•u'h. Salt Lake Cty Utah 84119-145' 801: 973-0050 1-800-973-MSAI FAX (801) 972-6278
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3486
Pa? 3

tes
7

MZAI Sp1e: 49 59

MSAI Grup: 12 5

I iit of
r.. Units Qu titation

? e

mg/I 0.500
:-Ie mg/I 0.0080

ug/I 10,000

ugh 1,000

Mr

Be mg/I 0.050
Ca: mg/I 0.050
oh: mg/I 0.050
oh: mg/I 0.050

1,: : mg/I 0.050

i,: : mg/I 0.050
2E mg/I 0.20
Tet : mg/I 0.050
Tr:::. : mg/I 0.050
Vi:: : mg/I 0.10

C49 Ser:,Met.. ;
2,4- ::;. - mg/I 0.040
Hexa ::1 mg/I 0.040
Hexa:h.i :- i mg/I 0.040
Hexa:r mg/I 0.040

mg/I 0.040

mg/I 0.040

2-Me' 1e:.:: o1) mg/I 0.040

3 arii - 4e'y .pi€ (m+p -- mg/I 0.040

Penticnlrcche2c. mg/I 0.200

2,4, ::' ccr tr1E mg/I 0.040

2,4,t;-T:ch1cr:priec. mg/I 0.040

3000T SVGA Ext;act.c:.., Y.2L
Methcd: SW-34 5 3520

3050T Pest1cLc Extrct.ar. TCLP
Metthcd SW-34- 51:3520

64 Jt 2200 cut Sa't Lake City tah 34' 19-1456 O1 973-0050 1-800-973-MSAI FAX (801) 972-6278
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Respectfully Submitted,
Reviewed and pproved by:

W. Scott Fraser
Project Manager

1645 nest 2200 SoLt aIt Lake City, Utah e41 19-1456 (801) 973-0050 1-800-973-MSAI FAX (801) 972-6278
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.3 L4 8.8

ite
NSAI Sançple: 4! .60

es MSA.I Grcrup: :L; 45
ark Date Resorted: Ut '28/96

Discard Date: 0 '28/96
Date Sumitted: Ut '13/96

:ner Date Sanpied: Ut '12/96
(Ca: Collected by: DI

Purchase Order:
IL Project: No.:

2.;-cit of
tJriit QuaLitation

0.5

Respectfully Submitted,
Reviewed and Approved by:

W. Scott Fraser
Project Manager

1645 Wes' 2200 South, at Lake Cit'v, Utah 841'9-1456 ) 973-0050 1-800-973-MSAI FAX (801) 972-6278
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• S....

..:.?.:.:.:.. Mountain States Analytical

July 8, 1996

Mr. Mike Tinmier
Metcalf & Eddy Services

-

3838 M. Sam Houston Parkway East
Suite 440
Houston, TX 77032

Reference:
Project: LLRW Removal/Carswell AFB
MSAI Group: 12424

Dear Mr. Timmer:

Enclosed are the analytical results for your project referenced
above. The following samples are included in the report.

BIWN002 000010 BbIWN002 050060 BNEIWNOO2 110120
BIWN002 170180 BMEIWNOO3 000010 BNEIWNOO3 050060

Rinsate/EQ Blank *1 BNEIWNOO3 110120 BMEIWNOO3 170180
B?IWN0O3 180190 BMEIWNOO1 000010 BMEIWNOO1 050060
BIWN001 110120 BIWN00l 120130 BMEIWNOO1 170180
BIWN004 000010 BIWN004 050060 BMEIWNOO4 110120
BIWN004 170180 Rinsate/EQ Blank *2

All holding times were met for the tests performed on these samples.

If the report is acceptalle, please approve the enclosed invoice
arid forward it for payment.

Thank you for selecting Mountain States Analytical, Inc. to serve as

your analytical laboratory on this project. If you have any questions
concerning these results, please feel free to contact me at any time.

We look forward to working with you on future projects.

With Regards,

j;M1-
W. Scott Fraser
Project Manager



1 __________
..3:4 91

es

MI Grup: 124 &
Ea D.te Rpo:t.ed: 07 )8196

D.te Re:e:.ved: 06 L3/96

Puxchas' (hxier: 9 -016021002
eli Pcject N.

L..nit of
tTr.its Qua Citation

.0
pC/g

pd /g

30

pCi /g

Samc e 4; LO

'1Tfl pCi/g

Samp._e:4;- OS

01307 Gamma pCi/g

Same:4YE
01005 Gamma pCi/I

Samm1e:49C ; . 20
01007 Gamma 3:e:z c pCi/g

sample :490' :3oE:Nc . :80
0:007 Gaxrina Spe: r:crt, .; See ;. pCi/g

Sample:49078 - 1:90
01007 Gma Spe :ttoscoyi, See Aa pC/9

Sampie:49079 - WN0D1 D000lO
01007 Gamma Spe:rscoc-i, Sw See Atcd pCi/g

16-t5 West 2200 South Salt Lake City, Utah 84119-1456 (801) 973-0050 1-800-973-MSAI FAX (801) 972-6278
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1!1I1j h Jr - iI1_! p1 I
314 92

Pa 2

MI Grtup: 12 4

L ut of
tJnits Qu :itatiOfl

0
)C it9

0

C i/g

0
Ci fg

0

pCi Ig

0
'C ifg

0
Ci /g

0

Ci/g

0

c

pci/I

Respectfully Suomitted,
Reviewed and approved by:

USw
W. Scott Fiaser
Project Manager

645 es 2C Scutri Salt ake Ct\ 'ah 841 t-1456 8O 973OO50 1800.973MSA1 FAX (801) 9726278
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Thermo NUtech
601 Scarboro Road

FAX (423) 483-4621
TNU-OR-4544 FAX (423) 481-0121

July 3, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South
Salt Lake City, UT 84119

CASE NARRATIVE
Work Order# 96-06062-OR

State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains seventeen soil samples received 06/14/96. These samples were
analyzed for Gamma Spectroscopy.

CLIENT ID LAB ID CLIENT ID LAB ID

12424-49067 96-06062-04 12424-49078 96-06062-13
12424-49068 96-06062-05 12424-49079 96-06062-14
12424-49069 96-06062-06 12424-49080 96-06062-15
12424-49070 96-06062-07 12424-49081 96-06062-16
12424-49071 96-06062-08 12424-49082 96-06062-17
12424-49072 96-06062-09 12424-49083 96-06062-18
12424-49074 96-06062-10 12424-49084 96-06062-19
12424-49076 96-06062-11 12424-49085 96-06062-20
12424-49077 96-06062-12

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the
cognizant project manager or his/her designee to be accurate as verified by the following
signature.

M.R. McDougall
Laboratory Manage

Date:I

A Subsidiary of Thermo Remediation, a Thermo Electron Company
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Thermo NUtech
601 Scarboro Road

O1kRTN3783o
31't 2)481-0683

FAX (423) 483-4621

TNU-OR-4543
FAX (423) 481-0121

July 2, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South
Salt Lake City, UT 84119

CASE NARRATWE
Work Order# 96-06063-OR

State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains three soil samples received 06/14/96. These samples were analyzed
for Gamma Spectroscopy.

CUENT ID LAB ID

12424-49086 96-06063-04
12424-49087 96-06063-05
12424-49088 96-06063-06

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the
cognizant project manager or his/her designee to be accurate as verified by the following
signature.

M.R. McDougall
Laboratory Manager

Date:_______

A Subsidiary of Thermo Remediation. a Thermo Electron Company
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Thermo NUtech
601 Scarboro Road

314 RI9TN 37830
(423) 481-0683

TNU-OR-4569
FAX (423) 483-4621
FAX (423) 481-0121

July 10, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South
Salt Lake City, UT 84119

CASE NARRATIVE
Work Order# 96-06065-OR

State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains two water samples received 06/14/96. These samples were analyzed
for Gamma Spectroscopy.

CLIENT ID LAB ID

12424-49075 96-06065-04
12424-49090 96-06065-05

SPECIAL PROBLEMS OR UNUSUAL CIRCUMSTANCES

Samples were analysed by Gamma Spectroscopy for Radium-226 by Bismuth-214 daughter
inference. This technique is not as sensitive as other preferred methods of detection for low
activity Radium-226 in water samples such as Alpha Spectroscopy. On June 19, 1996
Mountain States Analytical was contacted to advise them concerning Radium-226 by Alpha
Spectroscopy would provide more sensitive results and requested the client for instructions. We
waited for this change of analysis technique and attempted contact several times without
success. On Friday, July 5, 1996 MSA contacted us and we discussed these same issues. As a
result of this conversation, we were directed to report Gamma Spectroscopy results. Results are
subject to the limitations of the Gamma Spectroscopy technique employed and may not be
applicable for the end user. A reanalysis is possible by Alpha Spectroscopy if needed.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the
cognizant project manager or his/her designee to be accurate as verified by the following
signature.

M.R. McDougall (
LaboratoryManager

Date: 1(

A Subsidiary of Thermo Remediation. a Thermo Electron Company
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ThermoNUte*
601 Scarboro F

3l4lOlakRidge, TN 3

(423) 481-C

FAX (423) 483—

FAX (423) 481-C
TNU-OR-4522

July 1, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South
Salt Lake City, UT 84119

CASE NARRATIVE
Work Order# 96-06087-OR

State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains one soil sample relogged 06/21/96 at the request of the client. This
sample was analyzed for Isotopic Thorium and Isotopic Uranium.

CLIENT ID LAB ID

12424-49067 96-06087-04

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above-
Release of the data contained in this hard copy data package has been authorized by the
cognizant project manager or his/her designee to be accurate as verified by the following
signature.

M.R. McDougall
Laboratory Manager

Date:________

A Subsidiary of Thermo Remediation, a Thermo Electron Company
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July 8, 1996

Mr. Mike Timmer
Metcalf & Eddy Services
3838 N. Sam Houston Parkway East
Suite 440
Houston, TX 77032

Reference:
Project: LLRW Removal/Carswell AFE
MSAZ Group: 12423

Dear Mr. Timmer:

Enclosed are the analytical results for your project referenced
above. The following samples are included in the report.

SMEISSOO1 SMEISSOO2 SNEISSOO3
SMEISSOO4

All holding times were met for the tests performed on these samples.

If the report is acceptable, please approve the enclosed invoice
and forward it for payment.

Thank you for selecting Mountain States Analytical, Inc. to serve as
your analytical laboratory on this project. If you have any questions
concerning these results, please feel free to contact me at any time.

We lock forward to working with you on future projects.

With Regards,

W. Scott Fraser

Project Manager

-3 3- 7T-TC -5c)-;T-.-- 3C T-'323
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Respectfully Submitted,
Reviewed and pproved by:

Scott Fraser
Project Manager
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ThermoNUtech
601 Scarboro Road

3j4dej3783Q
(42314'i-0683

FAX (423) 483-4621
TNU-OR-4553 FAX (423) 481-0121

July 8, 1996

Mr. W. Scott Fraser -
Mountain States Analytical
1645 West 2200 South
Salt Lake City, UT 84119

CASE NARRATWE
Work Order# 96-06067-OR

State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains two soil samples received 06 / 14/96. These samples were analyzed
for Gamma Spectroscopy.

CLIENT ID LAB ID

12423-49063 96-06067-04
12423-49064 96-06067-05

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the
cognizant project manager or his/her designee to be accurate as verified by the following
signature.

M.R. McDougall
Laboratory Manager

Date:_______

A Subsidiary of Thermo Remediatiori, a Thermo Electron Company
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ThermoNUtech
31TN37830

(423) 481-0683
FAX (423) 483-4621

TNU-OR-4552 FAX (423) 481-0121

July 8, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South
Salt Lake City, UT 84119

CASE NARRATiVE
Work Order# 96-06077-OR

State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains two soil samples received 06/14/96. These samples were analyzed
for Gamma Spectroscopy.

CLIENT ID LAB ID

12423-49065 96-06077-04
12423-49066 96-06077-05

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
elease of the data contained in this hard copy data package has been authorized by the
cognizant project manager or his/her designee to be accurate as verified by the following
signature.

M.R. McDougall
Laboratory Manager

Date:______

A Subsidiary o Thermo Rernediation, a Thermo Electron Company
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•:•:•:':':' Mountain States Analytical

July 8, 1996

Mr. Mike Tinuner
Metcalf & Eddy Services
3838 N. Sam Houston Parkway East
Suite 440
Houston, TX 77032

Reference:
Project: LLRW Removal/Carswell AFB
MSAI Group: 12425

Dear Mr. Timmer:

Enclosed are the analytical results for your project referenced
above. The following samples are included in the report.

North Wall North Wall Dup
South Wall East Wall
West Wall Floor

Rinsate #3/Confirmation

All holding times were met for the tests performed on these samples.

If the report is acceptable, please approve the enclosed invoice
and forward it for payment.

Thank you for selecting Mountain States Analytical, Inc. to serve as
your analytical laboratory on this project. If you have any questions
concerning these results, please feel free to contact me at any time.

We look forward to working with you on future projects.

With Regards,

W. Scott Fraser

Project Manager
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SI Group: 1242E
Ea Date Reported: 07/C-/96

Date Received: 06/1 /96

Puichase Order: 94- :16021-002
11 Prcject No.:

Liirt of

tlr its Quant:.taticz

p( fig

p( fig

p(i/g

p( i / 9

p1. hg

pci/g

..rrna.. ach pC/t

-1e::.:

Respectfully Suitted1
Reviewed and 2pproved by:

W. Scott Fraser
Project Manager

1645 WesI 2200 South, Salt Lake City, Uta' 84119-1456 (801) 973-0050 1-800-973-MSAI FAX (801) 972-i8



• Therr)jVech
) S1aPDro Road

Oak Ridge. TN 37830

(423) 481-0683
FAX (423) 483-4621

TNU-OR-4551 FAX (423) 481-0121

July 8, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South
Salt Lake City, UT 84119

CASE NARRATWE
Work Order# 96-06064-OR

State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains eight soil samples received 06/14/96. These samples were analyzed
for Gamma Spectroscopy.

CLIENT ID LAB ID CLIENT II) LAB ID

12425-49091 96-06064-04 12425-49095 96-06064-08
12425-49092 96-06064-05 12425-49096 96-06064-09
12425-49093 96-06064-06 12425-49097 96-06064-10
12425-49094 96-06064-07 12425-49098 96-06064-11

PROBLEMS OR UNUSUAL CIRCUMSTANCES

No problems or unusual circumstances were noted during the analytical process.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the
cognizant project manager or his/her designee to be accurate as verified by the following
signature.

M.R McDougall
Laboratory Manager

Date:

A Subsidiary of The rmo Remediation, a Thermo Electron Company
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TherrNUtechRoad
Oak Ridge. TN 37830

(423) 481-0683
FAX (423) 483-4621

TNU-OR-4568 FAX (423) 481-0121

July 10, 1996

Mr. W. Scott Fraser
Mountain States Analytical
1645 West 2200 South
Salt Lake City, UT 84119

CASE NARRATIVE
Work Order# 96-06066-OR

State of Utah Certificate #E-235

SAMPLE RECEIPT

This work order contains one water sample received 06-14-96. This sample was analyzed for
Gamma Spectroscopy.

CLIENT ID LAB ID

12425-49099 96-06066-04

SPECIAL PROBLEMS OR UNUSUAL CIRCUMSTANCES

Sample was analysed by Gamma Spectroscopy for Radium-226 by Bismuth-214 daughter
inference. This technique is not as sensitive as other preferred methods of detection for low
activity Radium-226 in water samples such as alpha spectroscopy. On June 19, 1996 Mountain
States Analytical was contacted to advise them concerning Radium-226 by Alpha Spectroscopy
would provide more sensitive results and requested the client for instructions. We waited for
this change of analysis technique and attempted contact several times without success. On
Friday, July 5, 1996 MSA contacted us and we discussed these same issues. As a result of this
conversation, we were directed to report Gamma Spectroscopy results. Results are subject to
the limitations of the Gamma Spectroscopy technique employed and may not be applicable for
the end user. A reanalysis is possible by Alpha Spectroscopy if needed.

CERTIFICATION OF ACCURACY

I certify that this data report is in compliance with the terms and conditions of the Purchase
Order, both technically and for completeness, for other than the conditions detailed above.
Release of the data contained in this hard copy data package has been authorized by the
cognizant project manager or his/her designee to be accurate as verified by the following
signature.

M.R. McDougall
Laboratory Manager

Date:1( tx, f

A Subsidiary of Thermo Remediaton. a Thermo ETectron Company
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Metcalf & Eddy
An Air & Water Technologies Company 314123

May 2, 1996 016021-1242

Mr. Roland Weiskittal
U.S. Ecology, Inc.
109 Flint Road
Oak Ridge, Tennessee 37830

Reference: Prime Contract No. F41624-92-D-8002
Delivery Order Number 0012
NORM Waste Removal and Disposal
Carswell AFB, Texas

Subject: Request for NARM Determination

Dear Mr. Weiskittal:

In accordance with the October 27, 1995 Memorandum for the State of Washington provided by
Mr. Roger Johnson of the Air Force's Low Level Radioactive Waste Program, Metcalf & Eddy,
Inc. (M&E) is providing this letter to request assistance in the acquisition of a NARM
determination to allow the disposal of exhumed radioactive waste units from Carswell AFB, Texas
at your facility in Richiand, Washington. The following paragraphs provide the information listed
in Item 6 of the Memorandum.

A. Background

Under a contract with the Air Force Center for Environmental Excellence (AFCEE),
Brooks AFB, Texas, M&E has been issued a delivery order (0012) to remove and dispose
of naturally-occurring radioactive materials (NORM) and affected soils buried at SWMU
60 of Carswell AFB in Fort Worth, Texas. SWMU 60 is located five miles west of
Carswell AFB at the Off-Site Weapons Storage Area.

A chain-link fence approximately 10 feet by 20 feet encompasses SWMU 60 which
contains three buried pipes. The pipes are reported to contain radium-painted luminous
dials from aircraft instruments that were disposed of in the pipes according to rules and
practices acceptable at the time of construction in the early 1950's. Based on visual
inspection by the Air Force representatives, no evidence of any release of hazardous
constituents to the environment has occurred.

The field activities to be performed include the following:

1. Mobilization of personnel, equipment, and materials;

2. Installation of four boreholes to approximately 18 feet below ground
surface (bgs) and the collection of four soil samples from each borehole.

- i Sjc" :i' I ir 'y E $.4O. Hcstcri IX 77032
IEL 3•M)-'C 13-9O-5 8 t.

P



314124
Mr. Roland Weiskittal
May 2, 1996
Page 2

These boreholes will be located so as to collect background soil samples for
laboratory analysis to determine the concentration of naturally-occurring
isotopes in background soils;

3. Excavation of the pipes and stockpiling of approximately 50 cubic yards of
soil;

4. Performance of verification survey of the pipes and overpacking them into
steel containers with welded caps or covers for shipment;

5. Collection and analysis of representative samples of the stockpiled soils and
confirmation samples of soils remaining in the excavation;

6. Transportation and disposal of the stockpiled soil and the pipes to approved
waste disposal facilities; and

7. Restoration of the site by backfihling the excavation and demobilization.

B. Waste Unit Description

According to "as built" drawings provided by the Air Force, the pipes are cast iron with
a diameter of 12 inches and extend approximately 12 inches above the ground surface.
The length of each pipe is 18 feet, thus extending approximately 17 feet below the ground
surface. The bottom end of each pipe was capped with a cast iron plug and lead caulk.
At the surface, each pipe was closed with a welded steel cap set over the top of the pipe.
Each pipe is surrounded by approximately 3 inches of concrete grout.

1. Activity Calculation

In accordance with the Memorandum, the activity calculation is based on the worst
case scenario with all the dials having 15 microcuries of Radium-226 with a
maximum device loading of two items per linear inch of pipe. Thus, the maximum
activity is determined as follows:

15 Ci * 2Jtems ' 12 inches * * 10O0Ci = 6.48x106 rCi/pipe
item inch toot pipe 1 jCi

2. Mass

The mass of the contents of each pipe is determined by finding the interior volume
of the pipe, then assuming that it is full of concrete at a specific weight of 123
pounds per cubic foot. This weight is then converted to its mass in grams.



Mr. Roland Weiskittal 3141.25
May 2, 1996
Page 3

M =itr2hW * (6 inches * 1 ft )2 * 18 ft * 123 lbs * 454 gnq = 789400 gmsl2in cuft lib

3. Specific Activity

The worst case (highest) specific activity for each pipe is determined as the activity
divided by the mass:

6.48x106 rCi/pipe 8.21 Ci/gm
789,400 gms

C. Proposed Packaging Methodology

The pipes and surrounding concrete will be placed intact into one or more steel containers.
An approved adsorbent will be placed around each pipe to fill the volume of the container.
The container will be closed by welding its cover or end plates directly to the container.
The expected volume of the container(s) is expected to be 400 cubic feet. Some containers
may also or only contain affected soil with a specific activity of up to 9 CiIgm.

D. Approximate Shipping Date

The approximate shipping date is expected to be the second week in July 1996.

Please call us if you have any questions or need additional infonnation. Thank you for your
assistance.

Sincerely,

METCALF & EDDY, INC.

Michael J. Timmer
Project Manager

cc: Mr. Roger Johnson, USAF LLRW Program
Mr. Charles Rice, AFCEE/ERB



(

DEPARTMENT OF HEALTH
DIVISION OF RADIATION PROTECTION

Airdustrial Center, Bldg. 5 • P.O. Box 47827 • Olympia, Washington 98504-7827

July 30, 1996

Sandra M. Beeler, Deputy Chief
Radiological Control and Safety Officer

American Ecology Corporation
120 Franklin Road
Oak Ridge, Tennessee 37830

Dear Ms. Beeler:

This is in response to your letter dated May 20, 1996, requesting on behalf of Carswell Air
Force Base, Texas, department review (NARM determination) and approval to dispose of
Radiuni-226 in a concentration less than. ten nanocuries per gram, and not evenly distributed
within a homogeneous waste form.

According to your letter, the waste consists of three identical pipes (12 inches in diameter
by 18 feet long) containing exhumed radium painted dials from aircraft instruments, having
a total Ra-226 activity of 19.44 millicuries. The pipes are surrounded by approximately 3
inches of concrete (closed at both ends) and will be placed into a steel container, and the
container's void filled with an approved absorbent. The container will be closed by welding
its cover end plates directly to the container. The specific activity of Ra-226 in the steel
container will be 8.21 nCi/gm. The waste will be disposed of as Class A unstable waste.

License Condition 37 of your Washington State Radioactive Material License WN4019-2
requires in part that specific approval of the department be obtained prior to the disposal
of Ra-226 in concentrations less than 10 nanocuries per gram and not evenly distributed
within a homogeneous waste form. This letter constitutes that approval. An application to
obtain the necessary site use permit from the Washington State Department of Ecology is
enclosed. It is expected that all statements made in your letter will be strictly adhered to.

All shipments must conform to the requirements and regulations of DOT, NRC, state of
Washington, as well as US Ecology, Inc.'s license. This waste must be disposed by
December 31, 1996.

0

STATE OF WASHINGTON



Sandra M. Beeler 314127
Page Two

If you should have any questions, do not hesitate to contact me at (360) 586-9135.

Sincel

S. dui Ahmad
Radiation Health Physicist

Mikel J. Elsen
Radiation Health Physicist

SJAkrf

cc: Diane Hallisy, WDOE
US Ecology, Inc., Richiand, WA
DOH Onsite Inspector



ft

American Ecology Corporation
120 Franklin Road Tel: 615/483-8768
Oak Ridge. TN 37830 Fax: 615/483-8078

Ameiican Ecology -

August 8, 1996

Mr. Michael Timmer
Metcalf and Eddy
3838 N. Sam Houston Parkway East
Suite 440
Houston, Texas 77032

Dear Mr. Timmer:

This is to inform you that the Washington Department of Health (WDOH) has approved
the NARM determination and variance to Condition 37 for the Carswell Air Force Base
radium painted dials contained in three pipes.

The attached letter from WDOH explains the packaging and disposal requirements. A
copy of that letter must accompany the shipment for disposal. A 1996 NARM Site User
Permit application was sent to you by Federal Express August 5th.

Please call me at (423)220-5232 if I can be of any further assistance.

Sincerely,

Sandra M. Beeler
Deputy Chief Radiological Control

and Safety Officer

Reccted Pp'
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SITE USE PERMIT FOR DISPOSAL OF N.A.R.M WASTES
AT THE

COMMERCIAL LOW-LEVEL RADIOACTIVE WASTE DISPOSAL SiTE
RICHLAND, WASHINGTON

A. Name ofthe compary, organization, lrarthaMn, etc., that Is the original genenuor of the waste to be disposed of under this permit. (Ifthe name changes,
you must *odj5 vs by nsaIl on the new Ieae,*ead.) Original generator means the last person who puts ro4loacth'e material to practical use. A broker may
not list lull as the original generator 0/Its client's radioactive material or waste, nor sign on behalf of the generator.

J.S. Air Force (Teca sites) .

APPLICANT'S NAME:

Address where waste Is generated (MUST include the 9-digit Zo. Contact your Post Office to obtain your Zip Code).

Off-site Weapons Storage Area LLFW Progrem Office SA-ALC/
AI)DRESS WHERE WASTE IS GERERATED MAILING ADDRESS (IF DIFFEREN7)

Carswell Air Force Base 307 Tinker Drive, Bldg. 306

Fort Worth, TX 76114—3520 Kelly AFB, TX 78241—5917
CITY STATE ZIP CODE (9 DIGITS) C' STATE ZIP CODE (9 DIGiTS)

C. Name of the contact person who will be able to provide answers to an questions we may have on your application, waste generating activities or shipments.
(NOTE: Permits will be mailed addressed to contact person; ensure mailing address and contact name agree.)

Proqrarn Manaoer ,1q-925—86 35Fcger W. Johnson
(FIRS7) (hi.!.) (L4S7)

D. If this Is a renewal of a site use permit please enter your permit number and volume of waste disposed of at the Richiand site in the most recent rn/p tAnr
ytac in which you held a permit. Indicate ((you are a first-time applicant.

RENEWAL - SITE USE PERMIT I N4062 - VOLUME DISPOSED <500 (CUF7) .2 (YEAR)

FIRST-TiME APPLICANT

E. Volume of waste 1,, cubic feet. and amount of activity in millicuries (mCI) that you are authorized by the Department of Health to dispose ofin Washington
State. DO NOT USE SCIENTIFIC NOTATION.

205,i
F. Calculate the permit fee due using the enclosed fee schedule and enter amount of fee enclosed.

AMOUNT ENCLOSED $ 750.

G. Types of N.A.R.M. wastes (e.g. pipe scale, decontamination waste, building rubble, etc.), and all radlonuclides that you have approval by the Department
of Health to dispose of in Washington State.

Fadiiin-painted dials from aircraft instruzrents.
TYPES OF WASTES

2. Radjn — 226
RADIONUCLIDES

H. Do you use a broker's services? If yes, Indicate your broker's name and Its Washington State Broker Site Use Permit ,wm,ber. If you use more than one
broker. ILu them all.

YES — . tcalf & Eddy, Inc. - B421
BROKER NAME(S) BROkER'S SITE USE PERMIT I(S)

STATE OF WASHINGTON
1996

APPLICATION FOR A

314129

B.

PHONE

SCT OiG.2-i (R.. II.Si



The permit/ce is required at ante of submitting application (V/AC 173-326-040(1)). Ii Is not passibie to usvoice. Make ch€ck payable to the Sia of
Washington. th your Washington Stat. Site Use Permit number (1/applicable) W!1t5171 oii die cheeL Please pru44e the following nfonnation

CHECKS__________ MIME OF COMPA?ff ISSUiNG CHECK tca1f & Eddy, :Enc 314130
I. I ccrtljt that I amfidly authorized to eiuer into the terms and cond Won: of this permit and am legally authorized to bind the applicant thereto. I hereby agree

to comply 4th all applicable stale and federal regulations related to the safe nwtagemcnt of radioactive v.se (Including the assurance that the waste
contaw no hazardous components ax defined in Washington Adininisnadve Code, O.apter 173-303 WAC, Dangerous Waste ReguLoiors. and complies with
the site operator': Radioactive Materials License and w4th all Department of Trwtspoa'tauon packaging and shipping requirements as defined in 49 CFR 170
through 179). I wideretand that the State of Washington reserves the right to suspend or revoke this pennit. The informanon pro Wded on this form it
complete and tsuc to the best of my knowledge.

SIGNAEOFPERSOThORtZZDTOSIG _______________
PRJWJW NAME OF PERSON SIGNING r W Jo son

Proqram . ger

DATE OF SIGNATURE /S�,A 9
K Mail check and application form (with nngmi ink nan) to:

Department of &ology
Cashiering Secxzon
P0 Box 5128
Lacey, WA 98509-5128

L. Correspondence(other than application forms) may be addressed to:

Department of Ecology
Nuclear Waste Prugram
P0 Box 476W
Olympia, WA 98504-76W

Telephone number/or information is (360)407-7109. interact address is diha461@ecy.wa.gov.

PLEASE ALLOW A MINIMUM OF 4 WEEKS 70 PROCFSS AND ISSUE SZ7E USE PERMn INCOMPLE7E APPLIC47TON OR LATE PA 3'MENT WILL CA USE
DELAY.
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314133
Gutierrez-PaImenbeg1 Inc. Shipment CoiitsoI #

2922 W. Clarendon Ave., Phoenix, AZ 85017

wmm HEIGHT

Tractor
L(G4L — Trailer

STRAIGHT BILL OF LADING-ORIGINAL-NOT NEGOTIABLE.

RECEIVED, subject to the ctassi&aflons and tariffs in effect on the dale of the issue of this Bill of Lading

The piopuny deacñbed below. good otder, acept noted (ct and coaditatut of cotaa,, of puehegac oiownb Ma,ksd, coçied, .id de.teu.d

— ndad below, which 1d canior (the word owner being ondoatood Uaowgboia chic $1 m any pion or oceputation I pouscusiout of the

ppty,thu cowiun) usou to owiy to its usual pLa of detivny at teal dunacatm If on its mute, otberwan to deliver to taothcr owner on the mut, to

d..eto It usausily ,çoud. ou to cadu owner of all or any of acid puptanty over all or any patato otiul mute to doutiwilo. '.nd to ouch puny at

my t boeraded si all or any of eaid propelty, that eve,y aemee lobe pcrfocnied berutmder shall be aubject to all the terne ant t of the tmim
douoouie acaighe bill of ladaig sat teeth (I) at official. Soutbuto. Wcata,n .id flilool Fre,t Claedfrgxaia et effect on the date beruoC if thai as tail or a tail-water

thigmag. Or (2) at the plicable motor tamer clmiñi or tanfflfthic a or terrier abipac

Shipper hereby ceetthsa that be a fermuli with all the teluta and owid of the teal bill o(ladmg. including thos, on the back thaeol ad teeth in the clatsiScaijon

or taciff which goveeta the owupoetatam of this ahiptanit, and the used te,nw and caxlitkuis ore hereby aipued to by the shipper said accepted for hinuteIf and

bAa I1a, O4Afl,Ot!TIT.uDOIta5 PO OFNOtA1dtaeX.1h/t $7RAc / /
FROM CAsSACLL- /F Date '7°/ /
At 7V 76uIL/ 3
CONSIGNEDTO. Q'c-c' jjzj bi,,%4czrry
DEtAflON: fZj K-Vj STATE L'iJ/r F?35. courn':

EMERGENCY CONTACT: Gutierrez-Pelenenberg, Inc. (602) 234-0696
No. KiND OF PACKAGE, DESCRIPTION OF AP.TICLES. LD'IES.NLJMBUIA

Pkgs. HM spscri. MARKS & EXCINS

3 .X aior, fl74 I..?LJ ES*C.JIG7 t3La<ACE ujnt03
Air/cL. 7, 'A5);.Z9iO

aenocALpotac

COt(TAUTYPV 57b&) 7" ,p'7
LO3fli
Pt.ACAPDinC,

£kcI.EP.rC)Aj -.liTh7 AJ7" / s c't) £qcw

IMPORTNr Thai Ito certify that the abort named material, ore property

clscked. dcuathed, packaged, macked and labeled and am a, proper condition

SCULED jDA1 TLME DATE

TO /C/oe77 iG-(I5 c-,-,. / 0/a,ARRiVE "-I D,tl'l,) LOADING

ARRIVED DATE TIME DATE

AT 1.L /1 ,,'
SHIPPER 0/C.i SlIPPER

/ 0/ °'/L
S1GEPEP. xhOaTANr NOTE Ycor sigeance ccttiScc lbs the shove date, and tmaiu am conuct for tacordi

.S H/R,,VC, / P f / - '/

Received the propeity detached above at good condition.

ercept a, otherwise noted.

WEIGHT

TOrALACnVOi

PinO1CALaL

.tV4
isC5LU
-°''r1kJ )C_LO5i t':: 12sE:

Cattier —r', /fl 0 iOj2
Driver
Date and Imie

//
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314136

LIMITED QUANTITY CERTIFICATION

Carswell AFB

Mark the applicable exception statement

0 This package conforms to the4 imitations specified I
49 CFR oactive material, excepted package-limiWd

This package conforms to the conditions and limitations specified in
49 CFR 173.424 for radioactive material, excepted package-
instruments or articles, 7, UN2910.

o This package conforms to the conditions and specified in
49 CFR 173.426 for radioa •ve m , excepted articles
manufactured from natur epleted uranium or natural urathm,
7, UN2910.

O Thi ge conforms to the conditions and limitations specified in
CFR 173.428 for radioactive material, excepted empty packaging,

7,UN2910.

This applies to the following packages:
C,4 —001
C'1I—ooC4cc

i5h,PP/AJG

CONSIGNEE:

IJS Ecology

Low Level Radioactive Waste
Disposal Facility
Richiand WA, 99352

U.S. Air Force (Carswell AFB)

Offsite Weapons Storage Area

Fort Worth, TX 76114 - 3520



31413'
DRIVER' S INSTRUCTIONS FOR

EXCLUSIVE USE VEHICLES
URD

The Code of Federal Regulations, 49 CFR 173.403(i) and l73.441(c and e)
requires that specific instructions for maintenance of exclusive use shipment
controls be provided by the shipper to the carrier. These instructions must be
included with the shipment documents.

The following instructions shall be complied with for all exclusive use
vehicles:

— Do not move or transfer packages within the conveyance or between
conveyances while enroute to destination, without notifying
shipper.

— The shipment must be loaded by consignor and unloaded by consignee
from the transport vehicle in which originally loaded.

— Shipments must be braced so as to prevent leakage or shifting of
load under conditions normally incident to transportation.

— The vehicle must be placarded " RADIOACTIVE " on all four sides
when applicable until shipment is unloaded.

— Notify the Richiand, Washington (Hanford) burial site within 24
hours of arrival: (509) 377—2411

— Notify Washington Port of Entry four (4) hours prior to arrival.
1—90: (509) 226—3360; 1—84: (509)783—4014.

If the vehicle is involved in an accident or is required to make emergency
braking which would shift the load and change radiation levels, notify the
shipper immediately.

In case of an accident, vehicle malfunction, or deviation from the above
instructions immediately contact one of the following GPI employees:

Dave Wise (800) 796—7363 PIN# 1046393 (pager)
(602) 739—1885 (cellular) (24 Hour)

Dixie Wells (800) 796—7363 PIN# 1047956 (pager)
(702) 395—2814 (home)

Thomas O'Dou (800) 796—7363 PIN* 1047962 (pager)
(702) 395—2814 (home)

Walter Cunningham (800) 710—2003 (pager)
(800) 445—8393 (office)

Any deviation from these instructions is a violation of State and Federal laws
and could result in carrier penalty.

(0— )

Signature

-

Date



3j4j1POTENTIAL HAZARDS
-

HEALTH HAZARDS
Low-level radioactive matenal; little personal radiation hazard.
Many packages are not required to have radioactive materials labels or marldngs.
Some radioactive materials cannot be detected by commonly available instruments.

FIRE OR EXPLOSiON
Some of these materials may burn, but none of them ignites readily.
Radioactivity does not change flammability or other properties of the materials.

EMERGENCY ACTION

Keep unnecessary people away; isolate hazard area and deny entry.
Response actions may be performed prior to any radiation measurements.
Positive pressure self-contained breathing apparatus (SCBA) and structural firefighters'
protective clothing will provide limited protection.
Notify Radiation Authority of accident conditions.
Detain uninjured persons, isolate equipment with suspected contamination, and delay cleanup
until instruction of Radiation Authority.
CALL CHEMTREC AT 1-800-424-9300 FOR EMERGENCY ASSISTANCE.

FIRE
Do riot move damaged containers; move undamaged containers out of fire zone.
Small Fires: Dry chemical, C02, water spray or regular foam.
Large Fires: Water spray, fog (flooding amounts).

SPILL OR LEAK
Do not touch damaged containers or spilled material.
Small Uquid Spills: Take up with sand, earth or other noncombustible absorbent
material.
Cover powder spill with plastic sheet or tarp to minimize spreading.

FIRST AID
Use first aid treatment according to the nature of the injury.
Advise medical personnel that victim may be contaminated with low-level radioactive
material.

This Emergency Response Guide applies to the following Identification Numbers:

O UN2910 Radioactive Material, Excepted Package - Articles Manufactured from Natural or
Depleted Uranium or Natural Thorium

o UN291 0 Radioactive Material, Excepted Package - Empty Packaging
UN291 0 Radioactive Material, Excepted Package - Instruments or Articles

0 UN2910 Radioactive Material, Excepted Package - limited Quantity of Material



314139

IMPORTANT NOTICE, PLEASE READ

HAZARDOUS MATERIAL DRIVEp:

THE MATERIAL YOU ARE CARRYING IS TO BE TRANSPORTED TO

/_LFLJ bl ALC-iRICHLAND, WASHING-TON FOR PROCESSING1 You

MUST ENTER THE STATE OF WASHINGTON AT ONE OF THE TWO ENTRY

POINTS LISTED BELOW AND STOP FOR AN INSPECTION OF YOUR VEHICLE

TO INSURE COMPLIANCE WITH STATE OF WASHINGTON AND DEPARTMENT

OF TRANSPORTATION REQUIREMENTS FOR VEHICLES CARRYING HAZARDOUS

MATERIALS, You WILL NOT BE ALLOWED ENTRY INTO THE STATE UNTIL

YOUR VEHICLE PASSES THIS INSPECTIONS You WILL NOT BE ALLOWED

TO UNLOAD YOUR VEHICLE AT THE DISPOSAL SITE WITHOUT A CERTIFI-

CATION OF INSPECTION FROM ONE OF THESE CHECKPOINTS:

A) WEIGH STATION AT PLYMOUTH (1-82)

PHONE: (509) 783—140114

B) 1-90 NEAR SPOKANE

PHONE: (509) 226-3366

You MUST MOTIFY ONE OF THE ABOVE CHECKPOINTS BY PHONE AT LEAST

14 HOURS PRIOR TO ENTERING THE STATE. A PERSONAL MONETARY FINE

OF $100.00 WILL BE LEVIED BY THE STATE OF WASHINGTON FOR FAIL-

URE TO STOP AT ONE OF THE ABOVE CHECKPOINTS. A LENGTHY DELAY

MAY ALSO BE EXPECTED IN ADDITION TO THE $100.00 FINE.

STATEMENT OF CERTIFICATION

I HAVE READ AND UNDERSTAND THE ABOVE STATEMENTS CONCERNING

THE PROPER DELIVERY OF RADIOACTIVE MATERIALS.

SIGNATURE ODRIVER

DATE: _________________

SHIPMENT No.: _____________



LOW-LEVEL RADIOACTIVE WASTE SHIPMENT 314140
CERTIFICATION FOR THE FEDERAL GOVERNMENT AS A

GENERATOR/PACKAGER, AND ITS BROKERS AND CARRIERS

r following certification, completed as applicable, is made to the State of Washington:

Certitlcation us hereby made to the State of Washington that Radiation Shipment Record of low-level radioactive waste has been
inspected in accordance with requirements 01 the Governor of Washingtons Executive Order dated November 19. 1979. prior to its shipment.
Further certification is made that the inspection has revealed no items of non-compliance with all applicable laws, rules and regulations.

As determined under the provisions of the Federal Tort Claims Act 128 USC § 2671 -2680). the undersigned shall be liable for and hold harmless the
Stale of Washington from any and all claims, suits, losses, damages or expenses on account of injuries to any and alt persons whomsoever, and any
and all property damage, arising or growing out of or in any manner connected with any activities performed under this order.

Except for any violation of applicable existing state or federal statute or regulation respecting packaging and shipment, inspection and acceptance
of any item or container or material covered by this certification by the State of Washington or a duly authorized contractor shall release the party
who executed this certificate from any and all requirement of indemnification from injury or loss.

FOR THE GENERATOR/PACKAGER:
1(

(Comoany Name;

PERMIT NUMBER: ,1L/3 /4,
VOLUME OF WASTE IN THIS SHIPMENT: 26 7 -i

DATE: / .f9C-7''' BY: 4í (U). P/CfO
TITLE: Ih

Certification is hereby made to the State of Washington that Radiation Shipment Record of low-level radioactive waste has been
insoected ri accordance with requirements ot the Governor 01 Washington's Executive Order dated November 19. 1979. prior to its shipment.
urtrier certification is made that the inspection have revealed rio items of non-compliance with all applicable laws, rules and regulations.

he undersigned shall Indemnhfyand hold harmless the State of Washington. in an amount not tOexceed $1,0C,00O.00perindividualwhOmaybe
injured, provided that indemnification shall not exceed 55.000.000.00 in total, for each occurrence, from any and all claims, suits, losses, damage,
n,ury and expenses to any person whomsoever or to property arising or growing out Of or in any manner connected with the activities performed
under this order.

Except for any violation of applicable existing state or federal statute or regulation respecting packaging and shipment, inspection and acceptance
of any item, or container or material covered by this certification by the State of Washington or a duly authorized contractor shall release the party
who executed this certificate from any and all requirement of indemnification from injury or loss.

SECTION 8: 5 /77,FOR THE BROKER:

PERMITNUMBER: £'-//
Jh JC.

(ComOanyNemel

C) 7VOLUME OF WASTE N THIS SHIPMENT:

DATE: BY:

TITLE: IME
SECTION C: r c Al '7OR THE CARRER:

Comany Nme
VOLUME OF WASTE IN THIS SHiPMENT

DATE / /9 - - 8 ____________________________________________
TITLE. )fJ. p

5MS RHF.3i.C
5H5 l..4246 I\ui i



WMT WORK FORMS

,314141VEHICLE INSPECTION SHEET
(Disposal Shipment #

USDOT Hazmat Reg # Tractor # Trailer #

1 t? Exp Date: 3
Driver possesses valid commercial drivel's license (with a tank vehicle
/hazardous materials endorsement)

No cracked or broken glass that would affect the driver's vision. Mirror(s) In
place and usable.

Wipers operate and are In good condition.

Air/electric horn works.

Visually check for loose, broken, or damaged spring leaves, U bolts,
shackles, pads, torque arms, and locking pins.

Brake lInes and connectors do not have cracks, crimps, restrictions, or
evidence of damage or audible air leaks.

Brake pots are In good physical condition and mechanical linkages are
Intact and In good condition.

No loose or broken brackets and no evidence of leaks which would affect
driving/sleeping compartment.

No damage affecting fuel tank Integrity, no visible leaks, no loose or broken
mounting brackets, no evidence of damage to vents, and fuel cap Is
securely In place.

No cracks In load bearing welds or assemblies.

No cracked, loose, sagging, or broken frame.

No holes or projecting nails. Capable of bearing weight of load and fork
truck (It used).

No holes, severe dents, or buckling.

Can be closed and secured property.

Rims are not bent or cracked, and stud nuts are in place.

Tires appear property inflated, tread depths appear greater than minimum
(major tread depth at least 1/8" on front and 1118" on all others) and show
no evidence of cuts or damage affecting the plycord.

Oil level visible, no visible oil leakage from seals.

Both low beams working.

An affixed running lights operable.

Front and back working.

Must work on tractor and trailer.

Braclngfshorlng must be sufficient to prevent shifting of lading during
conditions normally Incident to transportation.

Traor & Trailer ( are ( ) are not acceptable for use.

AR-OP-002 REV 0 E-16

Shipment# C) /
Carrier name/address
-r3,vrT '34//3 '4'7o

Drivers Name: '1.tc Slate: OR Ucense #:
-

1 Operstor'sLlcens. (-)SAT ( ) UNSAT

2 WindshIeld, Side Glass (,S$SAT ( ) UNSAT
& Mirror

3 WIpers <')SAT ( )UNSAT

4 Horn (,("SAT ( )UNSAT

5 Suspension (K)SAT ( ) UNSAT

6 Brake Unes (K)SAT ( ) UNSAT

7 Brake Pots& Cams (<')SAT ( )UNSAT

8 Exhaust System (4,.kAT ( ) UNSAT

9 Fuel System (�<SAT ( ) UNSAT

10 Structure&Welds (4SAT ( ) UNSAT

11 Frame (X)SAT ( )UNSAT

12 Van/TraIler Floor ()SAT ( ) UNSAT

13 Vanwails,celling (X)SAT ( )UNSAT

14

15.

Van doors

Rims
(,ySAT (
<SAT (

) UNSAT

) UNSAT

16 Tires ()<SAT ( ) UNSAT

17 Hubs C)(AT ( )UNSAT

18 Head lights ((ç)SAT ( ) UNSAT

19 Running Ughts (?SAT ( ) UNSAT

20

21

22

Turn Signals

Brake Ughts

BracIng

()(SAT (
(K)SAT (

Q<)SAT (

) UNSAT

) UNSAT

)uNSAT



WMT WORK FORMS 314142
PRIOR NOTIFICATION CALL SHEET

SHIPMENT OF LLRW or NORMINARM TO
U.S. ECOLOGY (HANFORD, WA)

509-377-2411

Date of Call: /0/0 / /9
Time of Call: /31
Name of Person Contacted: -

MESSAGE:

"This is to inform you that the £C4 U4 .. 4PI jnt at /7Ak2/'T7/ 77<
will make a truck shipment of ri.) drums, CY("0f radioactive material for burial in
accordance with your license at your Hanford, Washington, site through arrangements with GPI
Corporation.

Plant shipment number is , — /
GPI Control number is C I
Carrier is /floTh.
Drivers name is 1L/4J
Trailer ID number is j''OO '
Tractor number is q s'
Date of departure is /O/c( (qc, / j
Estimated date of departure is i O/of( 7
Estimated date of arrival at Hanford, Washington, is

ADDIT1ONAL MESSAGE

COMMENTS of CONTACT

AR-OP-002 REV o E-13
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P0.808 RPrE'ED OT - Attachment 41-i 22124-
9/37?.ZM I

GUTTERREZ—PALMENBERG, INC
— —

WALTER CUNNINGHAM
2922 W. CLARENDON AVE
PHOENIX, AZ 85017

USF4coIogy
anAmtknEcology comp&y

This is to certify that the waste shlpmet described below was received for
disposal at the US Ecology Richand Low—Level Radioactive Waste Disposal
Facility. This certification satisfies the Acknowledgement of Receipt of
Waste Conditions of the State of Washington Radioactive Materials License
WN—1019-2 issued to US Ecology, Inc.

RATES NUMBER: 22124

GENERATOR NUMBER: TXR-99-975-1570

SHIPMENT NUMBER: 95106—01

DATE RECEIVED: 10/041 6

SIGNATURE: __________________________ DATE: 10/09/96

Discrepancies (if any) between wa tes Y3ted on the ianifest and waste
materials received in the sh½ment:

NONE

NOTE: This certification does ot necessarily imply that the waste has been
buried. You will be advised If ny problemswith the shipment are
encountered during the burial process.

Any inquiries to this acknow1edment sou1d e directed to McPie1
Ault, Assistant Manager.

Je

O 935Nd-ZIjj- 69v9 PCt sS6t/tt/t:
NOU 12 '96 1:45

PGE.O2
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APPENDIX G

TNRCC I M&E CORRESPONDENCE REGARDING APPROVAL OF
SITE CLOSURE TO RISK REDUCTION STANDARD No.1



Barr? R. l!cBee, Chairman
R. B. mRaJkh Marquez, Commiuioner

John M. Biker, Commissioner

Da
Pcag

Sxgcutive Direclor
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TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Prtac?1ng Texas by Reducing and &svnI1ng Pollution

August 9, 1996

Mr. baries A. Rice ____________
Tean Chief —- -

BaseC1osure Restoration Division
Air 1orce Center for Environmental Excellence
800lIlnner Circle Drive, Suite 2
Brooks AFB, Texas 78235-5328

Re:

Request for ModilIcations

Dear Mr. P.1cc:

The sçaff of the Texas Natural Resource Conservation Commission (TNRCC) Corrective Action
Secti4n has completed its review of the above referenced request from Air Force Center for
Envirbnmental Excellence (AFCEE). The request included an August 1, 1996, report by Metcalf
and Edy which characterized background soil conditions at SWMU 60 as well as the SWMU 'S
ConL1iion atter the Low Level Radioactive Waste (LLRW) was removed from the unit. The report
letter .vas entitled Background Soil Summary Letter Report and Comparison of Characterization
and qonfirmation Sample Analytical Results to Background Conditions. AFCEE's letter also
requcted approval Lu return the soils resulting from the removal action back into the original

excavtjori.
The apalytical results furnished in Metcalf and Eddy's letter/report indicate that the soils at
SWM 60 are in excess of background for Radian-226; however,, they arc below the Disposition
Criter1a for Radian-226 as provided in the Texas Regulations for Control of Radiation (TRCR),
Part 2,1302(c): As such. it appears the soils can be closed in accordance with Risk Reduction
Stan d 2 (RRS 2, 30 Texas Administrative Code (TAC) §335, Subchapter S). provided the Air

P.O. Box 13087 Austin, Texas 78711-3087 512/2331000
— UMM s'Oii i,*

a11aaiv H 1JC• 9b-9-

CERTIFiED MAIL
R1'NTRN 1C1TVr 1rnTTfl

Naval Air Station Ft. Worth JRB/Carswell AFB (NAS Ft. Worth)
TNRCC Solid Waste Registration No. 65004
EPA 1D NO. TX0571924042
Hazardous Waste Permit No. 50289
Solid Waste Management Unit (SWMU) 60
Request for Approval for Actions To Be Taken for Project 94-7007 Normally Occurring

Radioactive Material Removal, Dated August 1, 1996



314147

Mr. Charles A. Rice

Page2
Augut 9, 1996

Forc submits a document to fulfill the deed certifications rcaircmcnrs of 30 TAC, §335.560.

Finals closure of this SWMU cannot be approved until tl Air Force demonstrates d any
groundwater contamination that may be associated with this SWMU does not pose a tlue* to
humai health andlor the environment.

We uhderstand that the Air Force is about to begin an evahiation of the Off-site Weapons Stotage
Area hat includes an investigation of the groundwater quality at the LLRW. Deed certi&aticai
for 3+/MU 60 may be incorporated into the certification for tl entire Off-site Weapons S1xage
Area, since the area will likely be excessed from the Air Force as a single parcel.

The Air rce's request to place the excavated soils back into tIE SWMTJ excavation is ap1iud.
Our decision is based on the analytical results, which indicate the soil conxxninanzs arc bdQw
background levels.

PIeas be aware that it is the continuing obligation of pessons associated with a site to assme that
muniipal hazardous waste and industrial solid waste e managed in a manner which does not
cause the discharge or imminent threat of discharge of was nb or adjacent to waters in tIE ate,
a nui4ance, or the endangerment of' the public health aal welfare as required by Title 30 Texz
Adxnibistrarive Code (TAC) §335.4. If the actual closure/corrective action fails to comply with
these equirements, the burden remains upon the Air Force to take any necessary and autha&ed
actioi1 to correct such conditions. A TNRCC field inspector may review your certi*on
inforrhation and may conduct a closure inspection of tiE site.

If yot. have any questions or need further assistance with this nnaer, pleasecontactMr. Geoffrey
Meye in the Corrective Action Section in Austin at (512) 239-2577, mail code MC 127, or
the e-nai1 address gmeyer@smtpgate.tnrcc.state.tx.us.

Sinceely,

Paul . Lewis, Managcr
Corrective Action Section
IndusriaI anl 1-lazardous Waste Division

oo L9S : 2Y H {O,i ;i"
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Mr. (har1es A. Rice

Pag
August 9,1996

PUG
cc: Mr. Joel Sanders, Southern Division, Naval Facilities Engineering Comiriand. P.O. Box

190010, North Charleston, SC 29419-9010
Ms. Stacy Gent, Department dead, EnvironmenzaDepartineni/Cocle 1.10, Department of

the Navy, Euilding 1215, NAS JRB Ft. Worth, Texas 76127-6200
Mr. Oblen Long, PE., AFBCA, 6550 White Settlement Road, Ft. Worth, Te*a 76114-

3520
Ms. Judith Black, IJSEPA Region 6
Mr. Tim Sewell, TNRCC Region 4 Office, Duncanville

OU,7UOd 8::o6g:Lg8 O 3,'3lV H (O yg: 96—9—3
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DEPARTMENT OF THE AiR FORCE
HEADQUARTERS AIR FORCE CENTER FOR ENVIRONMENTAL EXCELLENCE

BROOKS AIR FORCE BASE TEXAS

FA # PAc
P0 :. V'-
OR N:

PH )

No. of Pages (Including This Sheet): '\
FRc!M:
CHARLIE RICE
HQkAFCEEIERB
320 North Road, Bldg 532
Broks AFB, TX 78235- 5363

(210)
DSN
FAX
FAX

536-6452
240-6452
(210) 5363609
DSN 240-3609

REMARKS: T'Jcc &:\

If you do not receive all pages, or receive illegible copies,
pie e call our office.

H ?Od c:" 96—9—3O

TO

2LC

;7fl'. 8;;'J6c:Lg8 o



M'1 Metcalf & Eddg
An Air & Water Technologies Company

14150
September 24, 1996 016021-1375

Mr. Charles A. Rice
HQ AFCEE/ERB
3207 North Road, Bldg 532
Brooks Air Force Base, Texas 78235-5363

Reference: Prime Contract Number F41624-92-D-8002
Delivery Order 001201
Carswell Air Force Base
Fort Worth, Texas

Subject: Response to TNRCC Letter Concerning Recommendation to Backfill
SW?vItJ No. 60 - Low Level Radioactive Waste Burial Site
Off-Site Weapons Storage Area

Dear Mr. Rice:

Metcalf & Eddy, Inc. (M&E) has reviewed the August 9, 1996, letter from the Texas Natural
Resource Conservation Commission (TNRCC) concerning the recommendation to backfill the
excavation at SW?vfU 60 with excavated soil. In their letter the ThTRCC staff indicated that the soils
at SWMU 60 are in excess of background for Radium-226 and that the site should be closed in
accordance with Risk Reduction Standard 2 of 30 Texas Administrative Code 335, Subchapter S.

M&E has reevaluated the analytical results and has concluded that the Radium-226 concentrations
in the soils are not in excess of background concentrations. M&E used the statistical procedures
recommended by TNRCC to arrive at this conclusion. The procedures and results are described
below.

Statistical Procedures for Evaluation of Inorganics (Metals) in Soils

The procedure recommended by the TNRCC for evaluation of metals in soils is provided as
Attachment 1. This procedure consists of the following steps. These steps are described
schematically on Figures 1 and 2 of Attachment 1.

1. Test the data sets for normality using the Shapiro Wilk test (Attachment 2).

2. Calculate the Upper Tolerance Limit (UTL) from the background concentrations of
the metals of concern.

3. Compare each metal concentration from the SWMU to the respective UTL to identify
the samples that exceed the UTL.

N a Fi :.ftr :t44() 4(UCfl IX 77032



Mr. Charles A. Rice 314151
September24, 1996
Page 2

4. Compare the means of the background and SWMU data sets by using Student's t-
test.

The procedure indicates that inorganic contamination will be concluded when a SWMIU data set: 1)
contains a datum that exceeds the UTL; and 2) exceeds the background data set mean. When
SWMU data exceed background in only one of the tests, the data are to be evaluated ftirther by
evaluating the magnitude and frequency by which the one test failed to determine whether inorganic
concentrations at the site represent background or contamination.

Site-Specific Radium-226 Evaluation

Table 1 provides the results of the Shapiro Wilk tests to indicate whether the background and SWMtJ
60 data sets are normally distributed. The results indicate that both the background data set and the
SWMU 60 data set are normally distributed.

Table 2 provides the calculation of the Radium-226 UTL at the 95 percent confidence level using the
sixteen background soil sample results. The UTL of 0.89 pCilgm was compared to the Radium-226
oncentrations from the five confirmation samples collected from the sidewalls and bottom of the
excavation and the four characterization samples collected from the excavated soil stockpile.

One of the samples, that from the south wall of the excavation, contained a Radium-226
concentration that exceeded the UTL. However, this was the only sample of the nine in the SWMU
60 data set that exceeded the UTL. Also, the Radium-226 concentration of this sample at 1.03
pCi/gm is considerable less than radium-226 concentrations of two of the background samples at 1.27
and 1.24 pCi/gm. Thus, the Radium-226 concentration of 1.03 is well within the range of
background concentrations noted for this site.

Table 3 provides the comparison of the means of the two data sets. At the 95 percent confidence
level, the mean for the SWivf[J 60 data set is less than the mean of the background data set.

Conclusions

The above evaluation indicates that, while a Radium-226 concentration exceeded the UTL, it was the
only one of nine to do so. This concentration is well within the range of background concentrations
noted at the site. In addition, the mean of the Radium-226 concentrations at SWMU 60 is less than
that of the background data set. For these reasons, and in accordance with the TNRCC
recommended procedure, M&E has concluded that the soil at SWM1J 60 does not exceed
background concentrations and that SWMU 60 can be closed in accordance with Risk Reduction
Standard 1.



Mr. Charles A. Rice 314152
September 24, 1996
Page 3

Please call me if you have any questions concerning this letter.

Sincerely,

METCALF & EDDY, INC.

Michael J. Timmer

Project Manager

MJT:eb

cc: Project files
p\O16O21\conspxtccp.IU
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ATTACHMENT 1

TNRCC STATISTICAL PROCEDURES FOR JORGANICS
(METALS) IN SOILS



I.

314157
tatiitic1. Procedires for Inorgpnia (Mg1) inoila

TNRCC recommends the following methods for statistically
determining whether or not inorganic concentrations in soils are
greater than background.

A. Uppar Tolerance Limit (UTL)

1. C&J.CU1&ta the UTL (95% confidence and 95% coverage)
for each inorganic of concern in shallow Soils at
the facility (Figure 1) . The background data for
the shallow soils should be combined into one data
set in order to establish one facility wide UTL for
each inorganic of concern. AdditIonally, the
background data set for each inorganic must contain
at least 15 values (excluding any sample
duplicates)

2. Cornpars each inorganic soil datum from the SWNU
(investigation or verIfication data) to the
respective UTL in order to identify "hot spots" or
indlvdual samples that exceed the UTL.

3. Bacground ad SWMU Data Set Comparison of the eans —
Complete two group comparisons of the means (see Figure
2) based upon the followIng: 1) swiiu investigation and
verIfication sample data groups must be compared
separately wIth the background data set; and 2) SWftT
investigation sample data groups for dIfferent depth
Intervals must be compared separately wIth the background
data set. Each of the SWNU data groups identifIed above
must contain 8 or greater data in order to complete the
comparison.

C. Conclusions — InorganIc contamination will be concluded
when a SW11U data group: 1) Contains a datum that excaeds
the UTL; and 2) Exceeds the background data group mean.
When SWU data exceed background in only one of the
tests, the data will be evaluated further (i.e., by
evaluating the magnitude and frequency by which the one
test was failed) to determIne whether the inorganic
concentrations at the site represent background or
contaminatIon.

UC1 TOflEVISION
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6.2. GOodnss.of.Fi Tests for Famiie of 3
I K X/ 1 —e /l(— 1—e
1 1 0.1754 .lóo9 —.0609 .1609
2 2 0.3508 .2959 —.0959 .1959
3 3 0.5263 .4092 —.2092 .20924 4 0.7013 .5043 —.j043 .2043
5 6 1.0526 .6510 .1510 2S1O
6 6 1.0526 .6510 —.0510 .1510
7 6 1.0526 .6510 .0490 .0510
8 1.4035 .7543 . .0457 _.. .0543
9 10 L75Ld .8270 .0730 .0270

10 11 1.9298 .8548 .t.52 —.0452

Lar diE:rc,cc 5(x)— F(,.).
L.agt dffercce F*(x)_ 5(x).

The Largest absolute deviation between S(.t) and F(x) is seen to equal
.25 10. Thc null hyothcsis of an ponenial diszrbution may be rejected at

.05 only ii T exceeds .3244 (from Table A16. n — 10, 1—a = .95). Since
T.. = .25 1.0. the null hypothesis is acceted. The critical level is obtained by
rltcrOlatiOtL n Table A16: a = .25. The times for the long-distance phone
calls could be following a random process.

The Kolrnogorov test has been extended to the gamma distribution when
parameters must be estimated by LiUiefors (1973) and Schneider and Click.
net (1976). A similar version of the Crarndr—von Mises test is presented by
Pcttitz (1978). Other tests of a similar type are discus.sed by Green and
Hegazy (1976).

We conclude this scction by prescotins a wcll-known goodness-of-fit test
for normality that may be used instead of the Ulliefors testif desired. Some
emnfrca1 studies indicate that this test has good power in many situations
when compared with many other tests of the composite hypothesis of
normality, including the Li1liefor test and the chi-squara test (S'napiro, W1U..
and Chen. 1960: La Brecque. 1977). Although this test is not a Kotmoorov-
type test. it is included here because of its usefulness.

—

Test for rormaliry

DATA. The data consist of a random sample X, X,.. . , X, of size n
aSsociated with some unknown distribution function F(x).

ASSUMPTIONS

1. The sample is i rsndom sample.

HYPOTHESES

H: F(x) is a normal distribution function with unspecified mean and var-
iance

H1: FUr) is aonnormal
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364 SttitjcS at the Kolmogorov—SrnirnQv Type

TEST STATISTIC. First compute the denominator D of the teSt tatistk

(8)

where X is the sample mean. Then order the sample from smallest to largest.

and let X" dcnote the ith order statistic. From Table A17. for the observed
sample size n, obtain the cocLcients a, a a where k is approximately
nfl.

The test statistic T5 is given by

(9) rE.(X_1]
Note that this test statistie is ofien denoted by W and thc test is often called
the W test.

DECISION RULE. Reject H0 at the level of significance if T3 is less than
the quantile as given by Table AIS. If a more precise critical level for an
observed value of T3 s desired, the instructions in Table A19 allow T to be
converted to an approximately normal random variable, which may :hen be
comoared with the normal dicributiori in Table Al to obtain

COMMENT. Although existing tables allow the Shapiro—Wilk test to be
used only if t50, DAgostirto (1971) presents a test that may be used for n
larger than 50. and Shapiro and Francia (1972) suggest an approximate test for
it greater than 50 that is similar 1n the Shapiro—Wilk test

Example 3. The 50 two-digit nrnbers in Example 4.5.3 were drawn from
a telephone book. The chi-square goodness-of-flt test accepted the
hypothesis of normaiit' with well above .25. The Ulliefors test accepted
the same hypothesis in Example 1 with greater than .20. The same data
wili be analyzed using the Shapiro—Wilk test.

The coecicnts from Table A7 and the order statistics '—X are
given next.

• a;

1 .3751 97—23 14 .0846 66—42
2 .2574 93—23 15 .0764 65—43
3 .2260 16 .0685 O4—43
4 .2032 87—27 17 .0608 63—44
5 .1847 81—29 18 .0532 62—45
6 .1691 77-31 19 .0459 61—48
7 .1554 75—32 20 .0386 61—48
8 .1430 74—33 21 .0314 59—54
9 .1311 73—33 22 .0234 58—54

10 .1t2 73—35 23 .0174 S8—5
11 .1113 7O—3 24 .0104 58—57
12 .102.0 68—37 2$ .0035 58—57
13 .0932 6—40
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6.2. Goodness-of.Ft Tatc for Fmfflez Of OistrjbtJøn 3
The numerator of the test statistic becomes

[x-" —)] [(.375 1)(97— 23) . + (.OO35)(58—57)

— (l.3o.63r- 17.064

and the denominator is given by

I7.69

so t)e test statistic becomes

17,064
T3=17698.9642

which ii umewhere between the .10 and th'..50 quantiles of the distribu-
tion. lnrerolation in Table A18 gives a .29 apDroxirnately.

In order to nd a more precise value for &. the coccicnts irom Table
A19 are obtained for ri 50; b —7.677. c0 = 2.212. and d0 .1436. The
observed value of 7'3 is substituted into the formula

GbQ+CO1rI (T')
I °64— 14'6

—7677-r-(2.212)in

—.74S

which corresponds to a .227 from Table Al. lhis is a more precise value
of the critical level than the one we obtained by interpolation earlier.
The theory behind the Shapiro—Wilk test is too lengthy to present here, but

thc interested reader is referred to the ori.inaJ papers by Shapiro and Wilk
(1965, 1968). Some efforts to extend existing tables (Stephens. 1975) appar-
endy have no yet resulted in e.tended tables as far as we know. Other
goodness-of-fit tests for the same composite hypothesis of normality have been
offerred by Hartley arid Pfaftenberger (1972). Bowman and Shenton. (1975),
and Pearson, D'Agostino, and Bowman (1977).

One useful feature of the Shapiro—Wilk test is that several independent
goodness-of-fit tests may be cmhined into one overall tcst of riornzality. This
is convenient when several small samples from possibly different populations
are insufficient by themselves to reject the hypothesis of nonnality, but their
combined evidence is enough to disprove norrriality The technique is illus-
trated in the following example.

Exanple 4. When an offshore lease is made available for bids, several oil
companies usuaUy submit bids for the right to drill for oi in that area. The

distribution of these bids is often assurted to follow the "lognormal"
distribution: that is. the logarithm of the bids is assumed to follow the
normal distributiun. However, the means and variances may vary from lease
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Barry R. Mc8ee, Chairman

R. B. 'Ra1p Mar Cornnksioner
John ,t. Bktr, Coi,trnis(oner
D3n 'eaflon. taaA'c L)U*CZor

TEXAS NATURAL RESOURCE CONSERVATION COMMiSSION

Procecting Tc.zas bi RedzLcUzg and stenting PoZliThan

Novexrber 5, i96

Mr. Charles A. Rice CERruitlD MAIL
Team Chief EU2UEIPT
Base Closure Restoranon Division
Air Force Center for Environmental Excellence
R0O1 Inner Circle Drive, Suite 2
Brooks APB, Texas 78235-5328

Re: Naval Air Station Ft. Worth JRB/Carwel1 Ai- (NAS Ft. Worth)
TNRCC Solid Waste Registration No. 65004
EPAIDNo. TX0571924042
}azardous Waste Permit No. 50289
Solid Waste Management Unit (SWMU) 60
Request for Revised Approval for Actions To e Taken for Project 94-7007. Normally

Occurring Radioactive Material Remoal, Deted September 23, 1996

Partial Closure Approval

Dear Mr. Rice:

The Texas Natural Resource Conservation Commission (TNRCC) Federal Facilities Team
received your supplemental report dated September 3. 199(i. and received on September 28,
1996. The report states that radium levels observed m the soils at Solid Waste Management Unit
(SWMU) 60, a Low Level Radioactive Waste citc, arc at or bçlow background kvcLs. A such.
the Air Force's closure activities for the soils at this site have been completed in accordance with
the TNRCC Iisk Reduction Rules (RRR) Standard N:, 1, pursuant to 30 Texas Administrative
Code (TAC) Chapter 335 Subchapters A and S.

In order to attain RRR Standard No. 1, all industrial s•:'id waste and municipal hazardous waste
and waste residues must be removed or decontamina.d from affected media (i.e., soil, surface
water, groundwater, air) to naturally occurring background levels. We cannot approve final
closure of SWMU 60 until the Air Force compites its sttrdy of background radium in
groundwater. The background investigation was appro;'e by tire ThB.CC in our letter of October
24,1996. Once the Air Force has established that the groundwater at this site has attained RRR
Standard No. I, no further a4tion will be required at SWMU 60.

P.O. Boz 13087 - Austh. 7871. 5087 - 512/239•1000
.k

£U3/3d sos:s,9 o: OH I'iOaI cE_..
NOV 11 '96 13:16 FAGE.4
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Mr. Charles A. Rice

Page 2
November 5, 1996

Please be aware of the continuing obligation of 30 T.AC §335.8 (b) (5), which requires the Air
Force to conduct additional remedial activities in e event that a subantia1 change in
circumstances at the facility, or area, results in an unacceptable threat to human health orthe
ew&ornnent. Finally, 30 TAC §335.4 requires tbax pezons associaredwith a site areunder the
continuing obligation to assure that municipal hazardcus waste arid industrial solid waste are
xo.anaged in s. manner whichdoes not ciie the discharge or bnmm't threat of discharge ofwaste
into or adjacent to waters in the state, a nuisance, or the endangennent of the public health and
we'fare. A TNRCC field inspector may review your ?inai Report and may conduct a closure
inspection of the site.

If you have any questions or need further assistance wit this matter, please cc Mr. Geoffrey
Meyer in the Corrective Action Section in Austin at (5.2) 239-2577, maIl code MC127, or via
the e-mail address gmeyerncc.state.zx.us.

Sincerely,

Paul S. Lewis. Manager
Corrective Action Section
Industrial and Hazardous Waste Dh'ision

PLIGM

cc: Mi. bet Sanders, Southern Division, Naval Falities Engineering Command, P.O. Box
190010, Notth Charleston, SC 29419-9010

Ms. Stacy Gent, Department Head, Environmental Department/Code 110, Department of
the Navy, Building 1215, NAS 3kB Ft Worth. Texas 76121-6200

Mr. Oh].en Long, P.E., AFBCA, 6550 White S.ttiementRoad, Ft. Worth, Texas 76114-
3520 . -

Mr. Michael W. S. Hayes, Esq., GM-0905-14/ CAR(sel), JAGC, USNR Counsel, Oftce
of 11 ASS1. General Cotmse. 4400 Dauphine Si. New Orleans, LA
70146-5000

Ms. Judith R. MeCulley, USEPA Region 6
Mr. Tim Sewell, TNRCC Region 4 Office, Dt.ncanvillc
Ms. (3iimy King, Natural Resource Tnistees, CD Division (MC 142)

/i.i Od O'dl y7: 9-—"
NGU ii '96 13:16

P6E. es
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STATEMENT OF BASIS/FINAL DECISION
I

REGION VI
Air Force Base Conversion Agency OL-K

Carswell Air Force Base
Fort Worth, TX

Facility/Unit Carswell Air Force Base Solid Waste Management Unit No. 60 (SWMIU 60).

Type: A Low-Level Radioactive Waste burial site.

Remedy: No Further Action

FACILITY DESCRIPTION
Carswell Air Force Base is located on the west side of Fort Worth Texas. SWMU 60 is located at the off-site weapons
storage area approximately 5 miles west the main AFB and is the burial site for three cast iron tubes containing Low
Level Radioactive Waste (LLRW), The LLRW reportedly consisted of Radium-painted luminous dials from aircraft
instruments.

INSTALLATION RESTORATION PROGRAM INVESTIGATIONS

Prior to excavation of the tubes, a non-intrusive radiological survey performed at SWMU 60 did not detect any
radioactivity above two times the established background level.

Four soil borings were performed outside the perimeter fence of the Off-Site Weapons Storage Area to collect soil
samples for laboratory analysis to establish background radioactivity levels.

The tubes were excavated and screened for radioactivity. Elevated levels of radioactivity were detected at a point
approximately 4 to 6 feet from the bottom of each tube. No radioactivity above two times background levels were
detected from the soil and grout immediately surrounding the tubes when isolated from the associated tube.

Throughout excavation activities, the excavation and excavated/stockpiled soils were screened for radioactivity. In
addition, all personnel and equipment exiting the work area/exclusion zone were screened for radioactivity. No
radioactivity was detected above two times the established background level.

Samples were collected from the stockpiled soil for laboratory analysis for radioactive, organic and metals
characterization. No radioactivity above the established range of background concentrations and no organic or metals
concentration above acceptable concentrations were detected in these samples. In addition, confirmation soil samples
were collected from the sidewalls and floor of the excavation for laboratory analysis by gamma spectroscopy only.
No radioactivity above the established range of background concentrations was detected in these samples.
DECLARATION STATEMENT
The AFB Closure Authority agrees that no further investigation or remedial action is required at this site based on the
results of Interim Remedial Action I Installation Restoration Program Investigation.

Olen Long Date Approved
Carswell Air Force Base - AFBCA

TNRCC Concurrence Date Received

EPA Concurrence Date Received

REFERENCES

Metcalf& Eddy, July 1996, Final Remedial Action Plan (SWMU 60)

Metcalf& Eddy, November 1996, Final Teclmical Report (SWMU 60)
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